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Transfer Molding for 


A review of some of the more inter- 
esting recent applications of trans- 
formers integrated into the design of 
a wide variety of products, and a dis- 
cussion of trends in design of built-in 
transformers, Some changes that new 
materials make possible. What is be- 
ing done for environment protection? 


oA dteleate Plastics Parts 


Q Biss the design call for fragile metal 


inserts or some other difficult com- 
bination of metal and plastics? Do 
you have to incorporate extra-thin 
sections? Transfer-molding tech- 
niques are no cure-all, but they offer 
many advantages for such applica- 
tions in many products, thus widen- 
ing plastics design opportunities. 





Integration of Product Design 
with Container Engineering 


Whether it’s a fluorescent tube or ma- 
chine tool, every electrical product 
has to be packaged and shipped be- 
fore actual use. The product designer 
has a definite stake in sound container 
engineering. Both functions should 
be integrated when the product design 
is still in the drafting-board stage. 
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MICA SLIPPAGE ve. Loan 


Problems in Commutator 
Design with Pasted Mica 


Mica in compression is resilient 
and it is susceptible to powerful 
shearing forces when it is built 
into a commutator. Its char- 
acteristic behavior under these 
stresses differs so much from 
that of the metals with which it 
is associated that this discussion 
of the problems which result 
makes it absorbing reading. 


A New Approach to 
Automatic Size Control 


For either automatic diamond 
or plug sizing in an internal 
grinder, integrated control re- 
lays tie in rough and finish rates 
of hydraulic wheel reciprocation 
with five motorized cross-feed 
rates, The latter are obtained 
from a d-c motor supplied from 
metallic rectifiers and preset 
variable-ratio transformers. 


For Complete Contents See Page 5 
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Where there is Horsepower... 
| | 


am here is 


What has happened to transportation? A little over 
a hundred years ago Napoleon “sped” from Moscow 
to Paris at approximately 3 miles per hour. Today we 
talk of speeds of a thousand miles per hour. 


Belden Manufacturing Company in its life of 40 
years has witnessed and served a “transportation revo- 
lution.” In that brief time, the automobile, the airplane, 
the diesel-electrics, and now the rockets, have taken 
their place in our living. All of these were made pos- 
sible when wild horsepower ran into a trap of wire— 
and when other specialized products of the wiremakers 
served the inventors of our modern power. 


Belden WIREMAKER FOR INDUSTIY 
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EVERYTHING FROM ONE PROMPT SHIPMENT FROM 
SOURCE ™ TAILOR-MADE TO YOUR COMPLETE STOCKS 
A complete insulation service — NEEDS 
from one source gives time- ‘ Products are quickly on the 
: If desire, we have the fa- , fi 
caving eSvantagee to yeu. ee cillties to fabricate parts to “KNOW HOW” ENGINEERS a7, ‘0 You by truck 
your specifications. ..- STRATEGICALLY LOCATED 
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formance of your product. 


INSULATION 


WAC PRODUCTS: Macallen Mica Products —Vartex Varnished Cloth 
end Tapes—Versiot Combination Siot Insulation—Varnished Silk and MANUFACTURERS CORPORATION 
Paper—Fibergias Electrical insulation—Manning Insulating Papers and 
°ressboards—Deow Corning Silicones—Dieftex Varnished Tubings Saitiine 
end Saturated Sleevings of Cotton and Fiberglas—National Hard Fibre aa 
Bakelite— 
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312 East Wisconsin “Ay Sires 1315 Matoal Home 
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Enhancing Product Performance with Mica Presents Engineering Problems 


Built-in Transformers 74 in Commutator Design 
John C. Lebens, Jr., finds many specialized Irving Kalikow discusses mica as a structural 
designs of these indispensable components with material and its peculiar mechanical weak- 
increasing applications in diverse equipment. nesses which must be recognized in design. 
Methods of Instantly Reversing Capa- A New Approach to the Problem of 
citor-Start Motors 79 Automatic Size Control 106 
; W. R. Appleman reviews the principles and Raymond T. Fenn describes the automatic 
characteristics of eight different arrangements sizing control tied in with a novel speed control 
of relaye and switches for this purpose. in a Bryant internal grinder. 
Variable-Speed Drive in an Ophthal- Resistors Used in High-Current Con- 
mic Exercise Instrument 82 trol Applications lll 
T. J. Arneson, Jr., and Harold E. Arneson H. F. Littlejohn, Jr., sets forth some typical 
describe the new design of this device which components in this class and shows how they 
has unusual requirements for speed control. are designed into control jobs. 
The Container, too, is an Integral Ele- Tiniest Motors to be Made in United 
ment in Product Design Cp Ge Si ee tS) oe eee | 
Alex. E. Javitz reports on a survey as to degree British invention of miniature motors, operating 
of responsibility of the product engineer. on a new principle and with good efficiency, has 
designer for the package. been brought here for manufacture. 
Plastics Design Factors in Transfer- . The Industrial Horizon for 1948 118 
Molding Techniques > A documented review of year-end factors and 
Wesley S. Larson writes about the things a a careful estimate of the situation ahead of us 
: designer should know when developing intricate in 1948. ; 
plastics parts for quantity production. i 
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Type AW Foot Switch without guard— 
for applications not involving hazard to 
operator. 
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Self-contained contact mechanisms are 


easily wired and readily replaced. 
oa 


¥ Streamlined to match modern machine styling. 

vV Heavy cast case, gasketed for oil-tight applications. 

v Compact design—hugs floor —won't tip. 

Vv Wide pedal, operable from three directions but protected 
against accidental contact or falling objects. 

Vv Adjustable stroke. Short motion and slight angle eliminate 
ankle fatigue. 

v Few moving parts insure long mechanical life. 

V Self-contained contact mechanisms are easily wired and 
readily replaced. 

V Snap action contacts, rated 600 volts pilot duty, A.C. or D. C. 


JV Available, with or without pedal guard, in several types. 


DESCRIPTION 
Without Guard With Guard 


AW 2 
AW 4 


ren 
Single pole, double throw 
Double pole, double throw 


— 


Two stage, each stage 
single pole double throw 


Ask for Bulletin 9002 Type AW 
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SQUARE D CANADA, LTD., TORONTO, ONTARIO * SQUARE D de MEXICO, S.A. MEXICO CITY, D.F 
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LIMIT SWITCHES 


Available in small precision or heavy duty types, 
both with oil-tight enclosures. Precision types 
are either surface or flush mounted, roller or 
plunger operated. Heavy duty sizes are surface 
mounted, roller operated. Both types offer wide 
range of standard and special operating arms. 


Ask for Bulletin 9OO7 





PRESSURE SWITCHES 


Nine variations of a basic oil-tight pressure switch 
are available to meet specific applications. Bellows 
type actuators, employed on seven variations, cover 
pressure ranges from 1 to 1000 p.s.i. 
with differentials varying from 2 to 145 
p.s.i. Piston type, on two variations, cover 
pressures from 100 to 3000 p.s.i.*with 
differentials varying from 85 to 800 p.s.i. 


Ask for Bulletin 9012-A 
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OIL-TIGHT PUSH BUTTONS 


Designed to meet NMTBA and Automotive Elec- 
trical Standards. Available in many sizes of sur- 
face mounting, oil-tight and coolant-tight enclos- 
ures. Compact units permit small enclosures with 
generous wiring space. Pushbuttons, selector 
switches and pilot lights can be assembled in a 
wide variety of combinations. 


Ask for Bulletin 9O001-T 





MACHINE TOOL CONTROL is more than a 
matter of good accessories. The control panel itself 
must have the same elements of sound design— 
flexibility, accessibility and durability. Square D 
offers a complete line of accessories and control 
panels— plus the counsel of seasoned Field Engi- 
neers in selecting the right equipment for any 
given application. 


Machine Tool Control Bulletin 207 
illustrates and describes Square D's complete line. For 
your copy address the Square D Company, 4041 North 
Richards Street, Milwaukee 12, Wisconsin. 
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seasons why you should shecjly 


WIRE AND CABLE INSULATION MADE FROM 


GEON fisstics 


for industrial, domestic, manufacturing and utilities wiring 


Resistance to ozone, wear, sunlight, water, chem- 
icals, and most other normally 
destructive factors 


14 colors including NEMA standards 
More conductors in a given space 
Excellent electrical properties 
Thin coating of insulation 
Ease of handling 


Be sure to specify wire or Easy stripping 
cable insulated with GEON 
in order to get ail these 
advantages. Or, for infor- 
mation regarding special 
applications please write 
Department I-2, B. F. 
Goodrich Chemical Com- 
pany, Rose Building, 
Cleveland 15, Ohio. In 
Canada: Kitchener, Ont. 


Light weight 


B. F. Goodrich Chemical Company «>. 20:30. 


GEON polyvinyl! materials ¢ HYCAR American rubber @ KRISTON thermosetting resins ¢ GOOD-RITE chemicals 
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IN CANADA: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3. IN ENGLAND: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey. 
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Tue FORMETAL / (| i means lower costs to you 


to get your product really rolling...use 


The “Improved Quality of Formetal “Superformed” Bushings ond 
Bearings gives you better performance at real dollar savings. 
For example, an automotive parts manufacturer replaced the ordi- 


nary bushings he was using with Formetal Bushings made to his 


specifications. Now he not only secures better performance, but 
his savings on bushing costs alone are over $16,800 annually. 
The exclusive method by which Formetal Superformed Bushings 
and Bearings are manufactured gives them qualities that ordinary 


bushings do not have. They can provide a higher Rockwell hard- 


8 u & i Be G & ness without loss of machinability. A thinner wall often will give 


the same strength as the heavy wall of an ordinary bushing. 
A ee Cc R & A R 4 ep G & Custom-made oil grooves, to provide the proper wiping action of 
the oil film can be engineered to your exact need. 
Made of bronze, steel, or an alloy to your specification, FORMETAL 
bushings or bearings save you money. It costs nothing to obtain 
i Sechelt ce“ eden cal lacks “euls es "ln" Wie the data that applies to your product. Write for details and a copy 


NATIONAL FORMETAL CO. Inc., 6611 Metta Ave., Cleveland 14, Ohio of free reference booklet of BUSHINGS, BEARINGS AND SPACER 


Ponce cond foee copy of your reference eutaleg. TUBES... you will find it extremely informative. 


NATIONAL FORMETAL CO., INC. 


KAS ESTABLISHED 1919 ‘ 
Maat Manufacturers of “Superformed” Bushings ond Bearings...and Spacer Tubes 
= oF 6611 METTA AVENUE - CLEVELAND 14, OHIO 
City and State.........:. paw eeiie ie Offices in DETROIT «¢ CHICAGO e¢ LOSANGELES ¢ NEW YORK 
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EXTRA POWER 


from liberal design of field coils; accurate, 
concentric air gap; precise design of mag- 
netic circuits. 


DURABILITY 


from rugged rotor rigidly welded, smoothly 
finished for uniformity of air gap, dynamic- 
ally balanced for vibrationliess rotation, 


INSTALLATION ADAPTABILITY 


through stondardized shoft dimensions 
and standardized shaft height. 


COOL OPERATION 


through continuous circulation of air over 
windings. Large fan blasts constant stream 
of outer air through passageways between 
stotor and frame. 


STRENGTH 


Tough steel base welded to frame .. . 
designed to withstand heavy handling, belt 
pull and torsional motor loads. 


Available in Single or Polyphase Types 
in % hp, % hp, and 1 hp. 


EICOR products are used today as standard in 
many exacting applications. Our engineers will 
be glad to work with you on your application. 
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SEND FOR BULLETIN NO. 47-1 
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1501 W. Congress St., Chicago 7, Ill. 
UIC a area Cr aE Electrical Fok re tetra 


DYNAMOTORS + CONVERTERS + MOTORS « GENERATORS + ALTERNATORS 
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FULLY PROTECTED 


by armor-like steel frame and 
protective end-shields. 


LONG LIFE 


from heavy, pure silver contacts on 
starting switch and positive-acting cen- 
trifugal switching mechanism. 


MINIMUM MAINTENANCE 


Extra-large oil reservoir holds 
over one fluid ounce, provides 
lubrication for a year of nor- 
mol use. 


QUIET, LONG LIFE 


from quality-selected, accur- 
ately-aligned, precision-bored 
sleeve bearings. 


CONTINUOUS LUBRICATION 


as oil is circulated, cleaned, and filtered 
by wool yarn filling. 


Plus these peduantages 


Triple Starting Torque—equals three times the full load 
torque to overcome dead load . . . prevents stalling 
under adverse load conditions. 


Protective Overload Torque—twice the full load torque 
is instantaneously available to take care of momentary 
overloads. 


Take Line Voltage Variations—only most extreme var- 
iations in line voltage will affect operation. On lower 
setting applied voltage may vary from 104 to 126 
volts; on higher setting, from 207 to 253 volts. Full 
rated power is delivered within these limits. 


Dual Voltage Operation—operates on either 115 or 
230 volts AC by simple connection changes. 


Clock- or Counter-Clockwise Rotation—direction of ro- 
tation quickly changed by easy access to terminal box. 
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framed.. 


aa fabricated NCCOMPLICES 
TO BETTER PERFORMANCE 


| MORE WIRES, LESS TOPSTICK 


To gain more slot space, we fabricated a topstick 
that was strong enough to provide the necessary 





insulation without a wooden plug support. More 
wires, same protection. 
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ONE PART FOR TWO HELPED INCREASE MOTOR’S HORSEPOWER 
Combination gasket and shield for magneto. Re- Rogers developed a new cellulose material to re- 
placed, and is more efficient than, a metal dust- duce methanol extractibles to .04 before fabricating 
cover and separate gasket. Simplified assembly and this slot cell. Improved motor performance was 
provided desired insulation. gained. 


eer enemas eee Fibrous parts fabvicoted by Rogers are definite aids to 


performance and assembly. They fit the first time. Place 
your fabricating requirements with Rogers. We are 


You can have the com- 
plete story about each of 


| the above applications by . equipped for quick, efficient and economical service, 

writing to Rogers. Ask for from material procurement right on through die-making 

the Rogers Fabricating and fabrication to delivery. 

Exhibit. It tells the com- 

plete story about our Investigate the DUROIDS, new fibrous structural ma- 
fabricating service. terials that are firm, yet flexible and shatter-proof. 
Please address 15 Mill St. . Belge S Ee 





ROGERS CORPORATION 
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BOLTS x NUTS x SCREWS «x RIVETS « WASHERS 


“I've found through experience: Single- 


mmmmeiaae 22 (4 


Check These Advantages of Sterling Single-Source Buying 


T. One purchase order covers your complete fastening requirements — the saving in 
time is cumulative — for the Receiving Department checks a single shipment; the 
Accounting Department pays a single invoice; makes one entry on the books. 

2. Thousands of items to choose from — various heads, styles and sizes — in steel or 
brass. 


3. Fast, direct service from a centrally located plant. 


4. You deal with a house of recognized integrity. 


27 YEARS OF CONTINUOUS SERVICE TO BUYERS OF METAL FASTENINGS 


' 
Mail this coupon today for your copy } STERLING BOLT COMPANY 
of Sterling's new easy to use catalog 219 West Jackson Boulevard, Chicago 6, Illinois 
SEs Please send me, without obligation, a copy of your 


pe ee : 
new easy to use catalog. Please print. 


NAME — 
POSITION_ 

Pe cicscicnentens 

ADORESS__ 

CITY 
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IN ALL THESE IMPORTANT MOTOR TYPES! 4 


Tri-Clad Gpen (Dripproof) Tri-Clad Vertical 


Use wherever a vertical drive is required 

for efficiency or improved appearance. 

This motor may be installed outdoors in T 
mild climates. Ratings from 2 to 500 

hp; 25, 50 and 60 cycles. Check Bulletin 

GEA-4645 for complete details. 


A general-purpose induction motor 
for use where constant speed, 
“snappy” starting ability and high 
momentary load-carrying capacity 
are required. Ratings from % to 
2000 hp; 25, 50 and 60 cycles. 
Check Bulletin GEA-3992 for more 
data. 








Tri-Ciad Tetaily Enclosed 


Industry’s most dependable in- 
duction motor. Designed in several 


Tri-Clad Weund-Rotor 


Suitable for constant-speed appli- 
cations requiring frequent start- 


: ; wi 
constructions for use in many ad- ing or reversing under heavy “a 
verse atmospheres—in iron dust, load, or where exceptionally i 
outdoors, in hazardous areas, and high starting torque is en- GI 


chemical atmospheres. Ratings 
from 1 to 1000 hp; 25, 50 and 60 
cycles. Check Bulletin GEA-4400. 


Tri-Clad Type ACA 





countered. Can also be used 
where adjustable-varying speeds 
are required. Ratings from 20 
to 1750 hp; 25, 50 and 60 cycles. 


Tri-Clad Converter 


The ae member of the Tri- To supply frequencies from 360 > 

Clad family! At the twist of ” to 2160 cycles for high-speed in- - 
i dial this adjustable speed in- duction motors which drive grind- : 
| duction motor changes speed ers, drills, routers. This inductor ye 
i over a 5 a: 1 range. Quiet, frequency converter is a single- _ 
smooth-running, and compact. unit machine, operating from a = 
manage Salt 'S: ae 98'tes So standard 60-cycle supply. Check 7 





phase; 60 cycles. Check Bul- 
letin GEA-4883. 
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ELECTRIC 


Bulletin GEA-4903. 
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TIME IT .. . for more output! 


G-E time meters provide an accurate 
record of the total operating time of an 
electrically operated machine or device. 
You know exactly which machines are 
being kept profitably busy .. . there’s no 
guesswork! General Electric makes 
time meters in three forms: panel or 
switchboard mounted (square or round), 
conduit mounted, and portable. Time can be recorded in hours, 
tenths of hours, or minutes. Available for 110-, 115-, 230-, and 
460-volt operation; 25, 50, and 60 cycles. Check Bulletin 
GEA-3299. 





TELLS TORQUE .. . in pound-feet! 


Here’s a torque meter that 
gives you quick, accurate 
measurements of torque di- 
rectly in pound-feet without 
absorbing power from _ the 
prime mover or load, You 
simply couple the shaft unit 
betWeen the load and the 
driving unit. No cradling is 
necessary. Absolute accuracy 
within + 1% of full-scale reading is provided—repetitive 
accuracy within + 0.5%. Meter consists of shaft unit, power 
unit, oscillator and indicating instruments. Check Bulletin 
GEA-4441, 





OILTIGHT . . . and neat, too! 


G-E oiltight push buttons prevent 
fouling of push-button contact 
by cutting- or lubricating-oil 
seepage. With this common 
cause of work stoppage elimi- 
nated, your machines gain in 
user ‘satisfaction. They’re small, 
easy to mount; fit in the same 
size hole as indicator lights and 
selector switches, They “dress 
up” your product, too. Standard, back-connected units with 
Single-pole, double-throw contacts or double-pole, single- 
throw contacts are available. Check Bulletin GEA-4254. 
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TIMELY HIGHLIGHTS 
ON rN PRODUCTS 


Hy 


IF ITS A 0-6 “FRACTIONAL” 


we have it... now! 





We've caught up! After producing more d-c fractionale 
horsepower motors in the past few years than ever be- 
fore, we can now supply you with the following d-c 
fhp motors on a short delivery schedule. Whether it’s 
ten units you need, or a hundred, or even a thousand, 
we're ready to serve you—quickly! 

HERE ARE THE TYPES AVAILABLE! 

General-purpose d-c motors (115 and 230 volts); d-c 
generators and motor generator sets (output ratings of 
125-, 250-, and 500-watt continuous duty (125 and 250 
d-c volts); low-voltage d-c motors; dynamotors (200- 
and 500-volt-amperes, 60 cycles); a-c generators (200- 
and 500-volt-amperes, 115 volts, 60 cycles); motor 
amplidyne-generators and amplidyne generators; high- 
frequency alternators (2.5 kva, 3 phase, or 1.5 kva, 
single phase, both at 400 cycle, 115 volts). 

HERE’S WHAT TO DO! 

Call the nearest G-E office for complete information, 
or check Bulletin GEA-4871 on the coupon for a brief 
description of these motors. 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Sec. D-668-58, Schenectady 5, N. Y. 
Please send me the following bulletins: 
GEA-3992—Open Tri-Clads 
GEA-4400—Totally Enclosed Tri-Clads 
GEA-4883—Type ACA Tri-Clads 
GEA-4645—Vertical Tri-Clads 
GEA-4903—Tri-Clad Converters 
GEA-4871—D-C Fractional Motors 
GEA-3299—Time Meters 
GEA-4441—Torque Meter 
GEA-4254—Oiltight Push Buttons 


CONSULT YOUR SWEET'S! You'll find “everything electric“ 
for machinery manufacturers in the General Electric section. 


NAME 

COMPANY 

STREET 

CITY ss STATE 
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IIRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


TAM zircon cement 31568-H has been developed to meet all five major 


requirements of insulation cements: 1—easy application: 2—refractoriness: 


3—certain limiting values to current leakage at operating wattage, under 


humid conditions; and under an externally applied stress voltage: 4—stability 


of insulation and structure through a 1000 hour-life test: 5—reasonable cost. 


Performance indicates an outstanding group of compositions, both electri- 


cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 


DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE 


31568-H 0.002 M. 


A. 


HUMIDIFICATION LEAKAGE RETURN TO NORMAL 


0.2 15 to 30 seconds 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 


the very low values obtained. 


STRIP HEATERS 


Operating Leakage : 
Heater cold stress voltage 700 


Heater cold stress voltage 1500- 


Heater hot stress voltage 700 
‘Heater hot stress voltage 1500 


TITANIUM ALLOY 


= 0.002 M.A. 
0.1 M.A. 
0.7 M.A. 

0.00 M.A. 
04 MA. 


MUD CAST RANGE ELEMENT 


Leakage at operating wattage = 0.055 M.A. 


_ Leakage after humidification. 3.2. MLA. 


Returns to normal in 15 to 30 seconds after 
current is turned on. 


MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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“Red Dowie in aluminum 


The shortage of wood handles is certainly not bother- 
some to those who can improve their product by 
adopting aluminum die castings. The Red Devil 
aluminum scraper handles illustrated here are light, 
strong, durable and well-balanced. Every mechanic 
working in wood is proud to own and use one. 

Madison-Kipp die castings are used to advantage in 
a very great many mass-produced items. 

If your production is now or will be high later, 
the Madison-Kipp die casting service may be just 
what you are looking for. 


— 


© Skilled cu DIE CASTING Plechanics 


MADISON-KIPP CORPORATION Beaten Bere 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. ERMA eT 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for aed Td AIR TOOLS 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Litd., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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Wagner Dry-Type Indoor Transformers 


Now available in ratings from 100 to 2000 kva 


T. meet industry’s growing need for larger 
indoor dry-type load center transformers, 
Wagner has broadened its line of three-phase 
dry-type transformers to include ratings up to 
2000-kva in the 15-kv class and below. Especially 
developed for plant power distribution circuits, 
these units are compactly housed in neat, attrac- 
tive enclosures, which can be arranged to include 
primary and secondary switchgear compart- 
ments to form readily accessible, closely-coupled 
unit substations. Complete enclosure of all equip- 
ment protects against accidental contact with 
live parts. Relatively light in weight, so that 
they can be used in multi-story buildings, they 
are readily adaptable to any installation 
requirement. 


BRIDGE BRAKES - 


More than fifty years of trans- 
former building experience has 
been incorporated in the design 
and construction of these trans- 
formers. The coil conductors 
are insulated with double serv- 
ings of fiber glass. The windings 
are insulated from each other 
and from the core and mechan- 
ical parts using Class B and 
Class C materials, the latter 
being employed where extra 
strength is required. The core 
is sturdily constructed, and 
both the core and the coil 
stacks are provided with verti- 
cal ducts for effective cooling. 
The entire core and coil assem- 
bly is given successive baked 
coats of heat resistant synthetic 
varnish which produces a 
tough, high gloss finish. The 
connections between phases 


and to the switch gear are 
securely braced and well insu- 
lated from each other and from 
ground, and the conducting 
surfaces of all clamped joints 
are silver plated to prevent 
corrosion. 


Transformers can be furnished 
with equipment for indicating 
winding temperature. Fans for 
increasing the capacity 25% 
may also be provided when the 
possibility of load growth 
warrants this addition. 


Bulletin TU-56 describes in 
detail the transformers, the 
enclosures, the various types 
of incoming line sections avail- 
able, and the optional equip- 
ment and accessories that can 
be furnished. Write for your 
copy today. 


Wagner Electric Corporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


POWER AND DISTRIBUTION TRANSFORMERS - 


MOTORS + UNIT SUBSTATIONS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 


ELECTRICAL MANUFACTURING 





Pilot light with step-down transform- 
er for low-voltage lamp. Bayonet- 
base bulb with sturdy filament gives 
long lamp life, especially when pilot 
light is subjected to vibration. 


Two-button, maintained-contact 
control station. ON button closes the 
control circuit, which remains closed 
until pressure on OFF button re- 
leases the ON button and opens 
the control circuit. 


The new Allen-Bradley oiltight push buttons 
consist of two parts ... the “operator” or 
push button and the “contact block” or con- 
tact-making mechanism. When assembled, 
“operator” and “contact block” make a com- 
plete push-button unit. 

Five different types of “operators,” as illus- 
trated above, are available with a variety 
of nameplates, such as Jog, Start, Stop, Plug, 
Forward, Reverse, Up, Down, etc. The ‘‘oper- 
ators” can be used interchangeably with sev- 
eral types of “contact blocks.” 

The “operator” contains an internal 


on 


diaphragm to prevent oil seepage into the 
“contact block.” In addition, packing washers 
make an oiltight seal between “operator” 
and mounting surface. 

The “contact blocks” can be furnished with 
normally open and normally closed contacts 
to suit any requirement. Pilot lights, in several 
colors, harmonize in size, appearance, and| 
construction with the push buttons. | 

A bulletin on A-B oiltight push buttons will 
be sent on request. 


Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wisconsin 


Left—Close-up of single deck "contact block” 


with one normally open and one normally 


closed control circuit. 


=> 


Right—Close-up of double deck “contact 


block” with two sets of normally open and 


normally closed contacts. 


ALLEN-BRADLEY 












THE USUAL WAY 


Conventional design calls for long, flex- 
ible lead wires to permit lifting of cover. 
Wires are in the way and loose con- 
nections can occur. 


THE BETTER WAY 


A-B has developed a better way for 
wiring complex control stations. Push 
buttons are mounted in cover plate; 
“contact blocks” are mounted in base. 
No wiring is needed to cover. Buttons 
register accurately above “contact 
blocks” when cover is replaced. 


Typical examples of Allen-Bradley multiple-but- 
ton oiltight stations are shown above. Other 
arrangements can be furnished. 

The cast bases and bolted covers are ma- 
chined and fitted with oiltight gaskets. All but- 
tons and pilot lights have double, oiltight seals 
to keep oil away from contact mechanisms. 

Push buttons are of compact design with mini- 
mum extension above cover plate ...a 
valuable safety feature. 

Send for bulletin on oiltight push 
buttons. 

Allen-Bradley Company 
1316 S. Second St., Milwaukee 4, Wis. 


~~ 


A-B oiltight push buttons can be fur- 
nished with cast cover plates for 
mounting in machine base cavities. 


ALLEN- BR 
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Carbon and Graphite have a maximum of 
the desirable properties of both metallic 
and non-metallic materials — and a mini- 
mum of their disadvantages. Chemically, 
electrically and mechanically, they offer far 
flung engineering advantages — and, for 
almost a quarter of a century, Stackpole 
specialized Carbon and Graphite design and 
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CARBON COMPANY, 


RAPHITE 


production service has paced the trend in 


progress along many important lines. 


WRITE FOR YOUR COPY TODAY! 


In addition to a wealth 6f informative data, the new 
Stackpole Carbon-Graphite Specialties Catalog 40, 
describes hundreds of items regularly pro- 

duced. More particularly, it contains inter- 

esting evidence of the ability of Carbon 

and Graphite to solve a broad range of 

problems — and of Stackpole’s facili- 

ties for producing what is needed. 


ST. MARYS, PA. 


CARBON GRAPHITE 
SPECIALTIES 
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Y Designed for Under- 
writers’ requirements _ 





TYPE 
11I9XBX 


A typical Struthers- 
Dunn Relay type ori- 
ginally designed for 
vending machines 


Illustration Approximately Twice Size 


5,348 RELAY TYPES... 


HERE IS R 


ELAY EXPERIENCE 


This 640-page, profusely illustrated 
RELAY ENGINEERING HANDBOOK 
brings you full benefit of 25 years 
of specialized relay experience — in 
terms of helping you select the right 
relay for the job, then install and 
maintain it properly. Over 15,000 
engineers already use the Handbook. 
3rd printing now available. $3 per copy. 





“tailored specifically to your needs’ 


With its vast array of 5,348 relay types to choose and 
adapt from, Struthers-Dunn can readily match the 
requirements of your circuit and your pocketbook. 
As long-time specialists in quality relays for critical 
applications, you will find our prices well in line — 
and you'll get all of the many advantages of relays 
that are specifically “tailored” for your circuit by 


way of good measure. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 


13TH STREET, PHILADELPHIA 7, PA. 


ELECTRICAL MANUFACTURING 
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TRADE MARK REGISTERED 


MOLDED COLOR 


+ The Schick Electric Shaver 
housing is molded of Plaskon : 
by Shaw Insulator Company, \ 
Irvington, N. J. The Shave- 
rest is molded by Plastics 
Manufacturers, Incorporated. 





| 


..- gives Schick outstan#i 








i 
i That warm, friendly feel of Plaskon Molded Color helps 
| the Schick Electric Shaver start the day right for many 
thousands of men each morning. 
| 





This clean, attractive-looking material stays sparklingly 


will not support bacteria or fungi. This is a tremendously 
important factor in shaving hygiene. Molded Plaskon 


has strong resistance to alcohol, acetone, soap, borax 
and weak acids. It is impervious to all oils and greases. 
' 






— 
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a 
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new and bright. It encourages sanitation, and of itself | 


Molded Plaskon has high flexural, impact and tensile 


Write for illustrated book showing many strength. It is an excellent material for electrical appli- 





applications of Plasken Melding Materials ances because it is a non-conductor of electricity, and 


has very efficient insulating properties. 


PLASKON DIVISION, LIBBEY - OWENS - FORD GLASS COMPANY 
2137 SYLVAN AVENUE + TOLEDO 6, OHIO 


| 

| 

to the electrical manufacturing industry. | 
| i 

| | 

| | Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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Robelt (Gair 


About April 1, 1948, our new 


come into production at Port 










modern Mill will supply the 
fabrication into Corrugated 


Nine Gair Box Plants located 
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Announcement! 





Kraft Liner Board Mill will 
Wentworth, Ga. This high speed 
tonnage of Liner Board for 


Shipping Containers by the 


at 
N. TONAWANDA, NY. PORTLAND, CONN. | 
SYRACUSE, N.Y. CAMBRIDGE, MASS. 
UTICA, N.Y. HOLYOKE, MASS. 


NEW LONDON, CONN. CLEVELAND, O. 
PHILADELPHIA, PA. 


ROBERT GAIR COMPANY. ING. | 
N E W YORK . * TORONTO 





CONTAINERS + PAPERBOARD 
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A name synonymous 
with good 
MOTOR performance... 


Universal motor 


zynb Elec 


Efficient operation combined 
with thorough dependability have won for 
Lamb Electric Motors a reputation for un- 


excelled performance. 


Because of their outstanding performance, 
Lamb Electric Motors are going into more 
and more of America’s finest motor-driven 
products, including home appliances, 
business machines, portable electric tools, 
aircraft components and portable devices. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


sed for com- 


mercial vacuum cleaners, wheel 
balancers, air compressors, etc. 


This motor is used\ extensively 
on such products a}: industrial 
vacuum cleaners, \agitators, 
sirens and colloid milk. 


Space factor in this power unit is 
minimized by having outpyt shaft 
at right angles to motor\shoft. 


This small sturdy motor can be 
readily adapted to a wide range 
of industrial applications. 


ELECTRICAL MANUFACTURING 








FINISHABILITY for one thing 


Zinc is the only commonly used die casting metal which can be easily and 

economically finished by almost any known type of commercial finishing 

process. Aside from the adaptability of the metal to both electrodeposited 
and organic coatings, the as-cast surfaces and precise detail of zinc die castings require an 
absolute minimum of preparation for finishing. Finishability is just one of the many reasons 
why zinc has for many years been the most widely used die casting metal. 


Pictured here are a number of current 
product designs utilizing ZINC die cast- 
ings finished in a variety of ways: 


1. CHROMIUM PLATE 
All of the chromium plated parts on 
the front end of this car (with the 
exception of the bumper) are zinc die 
castings. 


- WRINKLE ENAMEL 


The entire housing of this slide pro- 
jector is composed of just two zinc die 
castings, attractively finished with a 
black wrinkle enamel. 


PLATE AND ENAMEL 


The designers of this efficient ash re- 
ceiver have achieved an interesting 
effect by finishing the zinc die cast 
receptacle with a baked enamel to 
contrast with the plated top castings. 


SATIN BRASS PLATE 


This gracefully shaped door chime 
housing is a one-piece zinc die cast- 
ing finished in a handsome satin brass 
plate, with polished edges for contrast. 


DECALCOMANIA 

A photo-lithographic film coating has 
been applied to the zinc die cast sur- 
faces of this peanut vending machine 
to create a marble effect. Molded 
plastic coatings are also frequently 
used on zinc die castings. 


Ask your die casting source for our book- 
let “The Finishing of Zinc Alloy Die Cast- 
ings”—or write directly to us. 


You probably know the zinc die casting alloys by the trade name, 


Zamak. The New Jersey Zinc Company developed alloys of specific compositions . 

for the die casting industry and gave them this name. Zinc alloys of these com- Pr” 
positions are the only ones used for die casting. Your die caster exercises careful By; ® 
control in the formulation of these alloys to assure maximum mechanical proper- = § 


ties and dimensional stability. = FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 
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Which G-E insulating varnish for your job? 
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CLIN CSA 
SELECTED FOR THIS 


MACHINE TOOL MOTOR »: 
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Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 
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FOR FHP 
MOTORS 


FOR MILL 
MOTORS 





| @ Even the cleanest machine shop can’t shield its motors en- 
tirely from grit, oil, and metal particles. But, General Electric 
Insulating Varnish 1679 can give the tough, durable protec- 
tion needed for this type of application. 

G-E Clear Baking Varnish 1679 is an oil-modified, phenolic- 
resin material. It has exceptional dielectric strength and un- 
usual bonding strength at high temperatures. General Electric 
varnish specialists recommend this formula wherever out- 
standing hardness and flexibility must combine with excellent 
resistance to moisture, acid, alkali, and oil. 

Your insulation problem gets expert attention at General 
Electric. There’s a G-E varnish designed to fit your partic- 
ular needs. And famous G-E Quality Control methods assure 
strict uniformity in every shipment. 

Call your local General Electric Merchandise Distributor 
for more information about General Electric Insulating Var- 
nishes. Or write to Resin and Insulation Materials Division, 
Chemical Dept., General Electric Co., Schenectady 5, N. Y. 
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EXCELLENT 600D 




















RESISTANCE 
TO MOISTURE 
RESISTANCE 
TO ALKALI 


EXCELLENT EXCELLENT EXCELLENT 












00D EXCELLENT EXCELLENT 



















RESISTANCE 
TO ACIDS 


RESISTANCE 
TO SALT WATER 


PENETRATION 
TOUGHNESS 


HIGH TEMPERA- 
TURE AGING 


FLEXIBILITY 






EXCELLENT EXCELLENT EXCELLENT 
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Electrical equipment is no better than its insulation 


ELECTRICAL MANUFACTURING 


Now the Villain shrieks 


Helen Zavoda, 
J&H Associate 
Bearing Division 


Better bearings through 


e To make Aihe that each Jack & Heintz ball JACK & HEINTZ 


bearing i is unsurpassed i in smooth, quiet operation and long a+ 
life, it is given a final test by spinning it at its operating Mass Precision 
speed and “auditioning” it with a highly sensitive sound 
pickup and amplifier. This exposes Villain Friction. The 
slightest irregularity, ordinarily inaudible, becomes a shrill 
noise and that bearing is rejected. 
Consider, too, the many previous high-precision tests for size, uniformity and 
finish of balls and races and you see why you get only the finest bearings from 
Jack & Heintz. 
Precision methods like this have been applied to all Jack & Heintz operations . 
to make better products that last longer and cost less to maintain. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, 
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ENGINEERING CORP 
BUFFALO. NY US 4. 


' 1,000 TON LAKE ERIE Hydraulic Press in the Solar Aircraft Company plant in 
San Diego, Calif. The press is a self-contained, column type, double action unit with 
double platens. Platen dimensions are 146” right to left, 85'4” front to back and 66” 
x 60” for the cushion platen. The press has a 36” stroke and 49” daylight opening. 









SOLAR AIRCRAFT 


produces cooling tower 


fan blades 25% faster 


with LAKE ERIE Hydraulic Press 














There is a sound, economic reason why so many well-known 
CLD ele e RMU ur Mel cmc. leet] eaten edtelay 
ae UCM Laue Me melee ttt ase 
increasing production, improving product quality and ToT Tatars) 


unit costs. The experiences of the Solar Aircraft Company mah Py 

are typical of the advantages enjoyed by countless manufac- : Rey th 
PMU ae mT Mel yell tate . i 

electrical and other fields where these high-speed presses ' 
are at work. The advantages are worthy of investigation. A . ei 3 
good way to get the facts quickly is to consult Lake Erie’s engi- x a e | << % 


neering staff. They'll be glad to assist you without obligation. ~ 
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LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND SPECIAL MACHINERY 
nel 


* 


nufacture many other 


ss ol sed to ma 
THE LAKE ERIE PRESS is also v bottoms and ends for 


products including stainless steel side panels, 


eral Oftices and Plant: 
i 35 0 
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878 Woodward Avenue, Buffalo 17, New York 


OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 


FORGING...METAL EXTRUSION....PROCESSING.... RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 


= LEADING MANUFACTURER OF HYDRAULIC PRESSES ~ ALL. SIZES AND TYPES — METAL WORKING...PLASTICS MOLDING 



























FOR YOUR INFOR| ATION 


HERE'S A FASTER WAY 
TO A BETTER FINISH 
FOR YOUR PRODUCT... RESIMENE* 


At 250° F. typical white enamel alkyd coating cures in 60-90 
minutes baking. BUT with Resimene incorporated, the baking 
time is cut to 8-15 minutes. 


Only too often fast flowing production lines are tied into knots by 
slow finishing processes. With Monsanto's proved organo-soluble 
melamine resins added to coatings, sharply reduced curing times 


accelerate deliveries without added equipment. 


In addition, Resimene imparts these important performance qualities: 








Improved resistance to abrasion, scratching and marring. 
Improved resistance to alkalies and solvents. 
Increased surface hardness. 


Better color retention. 


You might very well find extra efficiency and extra profits by specify- 


ing Resimene for your coatings. Special resins are available for 
special jobs. Use the coupon to get complete Resimene information, 


or write direct to Monsanto if you have a particular problem. 


Plastics 
Progress Report 





New, “dynamic” test methods now 


being developed by Monsanto re- 
search experts might very well be 
looked on as significant of the com- 
ing-of-age of plastics. Supplement- 
ing standard laboratory materials 
tests, these new methods work to 
close the gap that sometimes occurs 
between laboratory findings and 
plastics performance under use con- 
ditions. Unusual stresses and strains, 
temperature differentials, manufac- 
turing conditions, performance prob- 
lems, etc., are taken under consid- 


eration. 


As a result, commercial development 
of new materials and formulations 
is hastened. New and valuable data 
on existing plastics is established. 
Broader, fundamental knowledge of 
special formulations is increased. On 
the whole, the scope of plastics for 
all industry is broadened and plas- 
tics applications become more pre- 
cise and certain. 


This new development is typical of 
the many ways Monsanto reaches 
ahead for more information... new 
methods .. . new materials . . . for 
you. The benefits of Monsanto's 
leadership in the field of plastics 
are available to you at all times. Use 
the coupon opposite for complete de- 
tails on the versatile family of Mon- 
santo plastics . . . expert advice on 


your plastics problems. «neg. u.s. pat. om, 





News about Plastics from 
Monsanto Chemical Company 


WHAT DO YOU MAKE 
FROM INDUSTRIAL RESINS? 


oo || @ 


Unless you've kept right up to 
the minute on the many appli- 
cations of Resinox* and Resi- 
mene industrial resins...chances 
are you're missing an oppor- 
tunity to use and profit by these 
versatile, useful thermosetting 
resins. 


New applications in the field of 
laminating, bonding and im- 
pregnating come to attention 
almost daily. Alert manufac- 
turers, molders, designers and 
materials researchers are work- 
ing with these Monsanto resins 
to bring forward new materials 
with exciting, new performance 
qualities . . . profitable produc- 
tion advantages, 


It will pay, you to know more 
about Resinox and Resimene in- 
dustrial resins. Use the coupon 
on this page for further infor- 
mation and technical data, or 
write direct for the advice of 
Monsanto experts. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


No matter what you make or design, it may 
pay you well to check this outline of appli- 
cations for Monsanto's industrial resins: 


LAMINATING RESINS . . . for laminating 
wood veneers, paper and fabric into tough, 
impact-resistant laminates for a variety of 
purposes . . . wall paneling, table tops, 
gears, electrical insulators, radio parts, etc. 
They can be prepared to offer excellent 
electrical properties, chemical resistance, 
postforming qualities and resistance to 
weathering and aging. 


GRINDING WHEEL RESINS. .. for binding 
the components of abrasive wheels into 
stronger, more dense and more resilient 
wheels. Special formulations to meet spe- 
cial requirements. 


BRAKE LINING RESINS .. . for impregnat- 
ing and bonding components of high fric- 
tion, long wearing, tough, stable brake 
linings and clutch facings. 


SPECIALTY RESINS .. . for impregnating 
paper for plywood overlays, for bonding 
glass and mineral wool insulation into 
handy bats, for wire enameling and for 
special adhesive purposes. 


USE THIS COUPON 
TO BRING YOU 
PROMPTLY 
FULL 
INFORMATION 


Plastics Division 


eeceeeeseesee-e----- RESIMENE 
ON 


Please send me information on. 
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LUSTREX handles 
a hot job 


When the manufacturers of this doughnut 
maker decided to capitalize on the advan- 
tages of plastics for their product, they 
picked Lustrex. In addition to the established 
selling and production superiorities of poly- 
styrene, this new Monsanto thermoplastic of- 
fers a heat distortion point of 194-198° F. In 
the graph below, Lustrex’ other qualities as 
demonstrated in ASTM tests are shown: 


Property Lustrex 


Molding Quality ___ Excellent 
Injection Molding Temp. (°F) 350-525 

Injection Molding Press. (psi) 10,000 up 
Specific Gravity 1.05 

Flexural Strength (psi) 12,000-16,000 
Flexural Deflection (inches) _0.15-0.30 

Tensile Strength (psi) 8,000-9,000 
Modulus of Elasticity in 

—tTension psix 10 -—S»s_—5.0-6.0 


Elongation (%) 3.2-3.6 
Impact Strength (ft. Ibs. /in.) 
Izod (notched) 0.25-0.40 


Rockwell Hardness M65-75 


Heat Distortion (oil bath) °F 194-198 


Heat Distortion (air bath) °F 188-192 
Dielectric Const. @ 1Mc 2.5-2.7 


Dielectric Const. @ 1Ke 


Dielectric Strength (v./mil.) >400 
Power Factor @ 1Mc 0.0001 -0.0005 


Power Factor @ 1Ke 


Water Absorption (24 hrs.) % __0.04-0.06 

Chemical Resistance No effect from 
weak acids ond 
bases or strong 
bases. Strong oxi- 


__dizing acids attack 
Soluble in esters, 
aromatics, higher 
alcohols and 
chlorinated hydro- 
carbons. 


Solubility | 


Clarity : a] Slight yellow haze 
Color Possibilities Almost Unlimited 


MONSANTO CHEMICAL COMPANY 


Springfield 2, Mass. 


MONSANTO Lustrex. 


PLASTICS oe 


Firm 
Type of Business 


Address 


General (12 basic Monsanto Plastics) 


Resinox and Resimene Industrial Resins 
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Problems solved by Richardson...in Plastics 





















#5 Reduction of Costs in Manufacture of Plastic Cabinet 


O 





PROBLEM: To effect the most economi- 
cal method of making a plastic 
housing for an intercommunication 
system remote station. 








SOLUTION: Richardson Plasticians redesigned the unit, 
making it in two pieces--a housing and a grille. A small 
opening was left where the mating surfaces of the grille 
and cabinet come together. These changes resulted in 

the following: 





(1) Elimination of a costly 
undercut in the mold. 


(2) Easy assembly. 


(3) Steady flow of prod- 
ucts through practical 
manufacturing facilities. 


f (4) No detraction from eye 
appeal of cabinet design. 


i INSUROK Precision Plastics 


INSUROK is the name of industrial laminated and molded synthetic plastic products produced 
by Richardson. Laminated INSUROK is available in sheets, rods, tubes, punched and machined 
parts, made with paper, fabric, glass, etc. Molded INSUROK products are made from Beetle, 
r) Bakelite, Plaskon, Tenite, Styron, Durez, Lucite, etc., by compression, injection and transfer molding. 


The RICHARDSON COMPANY 


Sales Headquarters. MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


NEW YORK 6, 75 WEST STREET Soles Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLOG. 

PHILADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M.BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories MELROSE PARK, ILL. + NEW BRUNSWICK,N.J. * INDIANAPOLIS 18, IND. 
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RANE. YOUR PRODUCT 


GIVE GREATER SATISFACTION 


HE manner in which a mechanical device performs is often determined re Qennenene eees.” 
when o smoll geor problem is in- 


by the excellence of the Small Gears you employ. Unless those Gears volved. Or write today for the free 
are .. 1. correctly designed, 2. made from the right materials, 3. uniformly ee 


. ° ° : G.S. Smoll Gears and applications. 
cut to close tolerances, 4. and if required . . finished and polished to flawless 


smoothness . . excessive noise and vibration may shorten the life and ruin 


ui 


the performance of the product. Don’t take chances. Only the finest Gears TSA iy 
are good enough! You'll do well to entrust YOUR needs to GS. . . Specialists th @ 
in production runs of better Fractional Horsepower Gears exclusively for 

more than 30 years. Let our skilled Small Gear craftsmen aid you in pro- 

ducing a product that will give utmost satisfaction! 


ME 
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Economy 







Extremely Low Flow Point 1150 F 





Excellent Wetting Properties 
High Bond Strength 
High Fatigue Resistance 


Corrosion Resistan; 
















General Plate Lo-Flo 154 is an ultra low-flowing silver solder 

that greatly exceeds other silver solders in wetting properties. For that 

reason and because it contains 45% silver, Lo-Flo 154 is more 

economical than conventional solders that contain 50% silver. 

Besides its low flow point of 1150° F, this silver solder gives you 

high bond strength and corrosion resistance. General Plate Lo-Flo 

154 will increase production and save you money. It 
is available in a variety of forms for pre-positioning such as strips, 
washers, etc. Write for complete information, today. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
ATTLEBORO, MASSACHUSETTS 









e 205 W. Wacker Drive, Chicago, Ill. © 36 Eastern Avenue, Pasadena, Calif. 





50 Church St., New York, N. Y. 
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tor more profitable production 


VARIABLE SPEEDS 
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Thousands of satisfied, world-wide users are 
increasing plant profits with Sterling Speed- 
Trol and Sterling Slo-Speed motors. 


TERLINGncrons 

MOTORS 
GENERAL OFFICES: LOS ANGELES 22, CALIFORNIA 

New York 1 « Chicago 6 + Detroit 2 » Boston 35 + Philadelphia 7 + Cincinnati 2 


St. Louis 8 * Atlanta 3 » New Orleans 13 + Dallas 1 + San Francisco 5 « Seattle 4 
Representatives in Principal Cities and Foreign Countries 

















Laboratory set-up for measuring tone of chime tubes. Lissajous figure on screen of cathode ray oscillo- 
scope is being used to determine the frequency (cycles per second) of the chime’s fundamental note. 


—— of the importance of the 
market for brass tube used in door 
chimes, Revere some timeago embarked 
upon a complete scientific study of the 
musical qualities of such tube, to deter- 
mine the factors responsible for pleas- 
ing tone. Here is a brief report of the 
work, which offers an example of the 
thoroughness with which Revere at- 
tacks problems concerning the appli- 
cation of its mil] products. 

The first step was purely experi- 
mental. We proceeded by ear. Over 100 
samples of tubes in various alloys, 
tempers and gauges were hung up, 
struck, listened to, and preferences 
obtained from many people. These 
tests indicated not only what was the 
best alloy, but also what were the 
proper temper ‘and wall thickness 





requirements to produce the most 
acceptable and desirable tone. But 
Revere did not stop there. It was desir- 
able to know what made that tone 
preferable, what were the factors that 
influenced it, and how they could be 
controlled. It was felt that only with 
such complete information in hand 
could Revere be in position to control 
chime tube quality accurately, and fill 
customers’ orders reliably with a stand- 
ard product. 

The project then was turned over to 
a laboratory physicist who is also a 
talented musician. Here began the most 
ambitious and lengthy and scientific 
part of the work, employing the most 
modern electronic apparatus, including 
a beat-frequency oscillator and a 
cathode ray oscilloscope. These made 























































it possible to dissect the tone produced 
measuring the frequency and intensity 
of the fundamental note and its partial: 
with an accuracy of one cycle per 
second. Much new information wa: 
uncovered. For example, the strike tone 
so Clearly heard when the chime is 
struck does not actually exist in the 
tube, but is a difference tone between 
the 1st and 3rd partials. Hence, for 
good tone, those partials must be 
equal in intensity and duration. 

It requires seven closely-typed pages 
just to sum up the work in general 
terms; the laboratory records fill a 
large volume. The net of it is that 
Revere really knows about all there is 
to know about chime tube, scientifi- 
cally, musically, physically, and, of 
course, how to produce it. If you need 
such tube, come to Revere. 

Perhaps you use brass tube not for 
its sound, but for its corrosion resist- 
ance, strength, machinability, the polish 
it takes, the ease with which it can be 
bent, soldered, brazed, plated. Revere 
also knows how to control the factors 
influencing such applications, so come 
to Revere for brass tube for any pur- 
pose. 

Revere also makes other types of 
tube, including copper water tube, 
condenser tube in such alloys as 
Admiralty, Muntz, cupro-nickel, tube 
in aluminum and magnesium alloys, 
lockseam tube in copper alloys and 
steel, and electric welded steel tube. 
Many of these can be had not only 
round, but also square, rectangular, 
oval, and in various flutings and special 
shapes. The Revere tube line therefore 
is complete, and awaits your orders. 

The Technical Advisory Service will 
gladly collaborate with you in such 
matters as selection of alloys, tempers 
and gauges, and in fabrication pro- 


cesses. 





REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. — Sales Offices in 
Principal Cities, Distributors Everywhere. 


- VARTEX 


cable wrapping tapes 


Vartex Synthetic Resin Coated Tapes are 
widely used in the fabrication of electric cables 
because of their high resistance to flame and 
their ability to bond with co-polymer resin jackets. 
Vartex Synthetic Rubber and Neoprene Tapes 
are used for moisture resistance. Reinforced 
Tapes of each type are available where extra 
protection is needed against moisture, acids, 
and alkalis. For high voltage cables there 
is a Vartex conducting tape. 


R7, 
we ’m 
EY WOOD FINISHING COMPANY >. % 


\ 
CAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. [THE PEAK OF QUALITY] 
~~ 


Varnished Cambric Cloth Varnished Fiberglas 


OLtker Vartex Products § Varnis hed Cambric Tapes Varsiot” Combination Slot Insulation 


Synthetic Resin Extruded Tubing 
Cable Wrapping Tapes 
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Hold tomorrow 


in your hand 





OU FEEL the shape of things to come when you 
hold a piece of Spongex sponge rubber ... 
You feel its softness, pliancy, resilience ... and 
your fingers pass on ideas for still more new uses 
of this wonder rubber. Because today your imagi- 
nation is the only limit to the ways in which 
Spongex can make life pleasanter and easier to- 

morrow. 

Today Spongex is used to reduce vibration and 
noise in almost every type of machine with moving 
parts; also for chair cushions, furniture uphol- 
stery, shoe innersoles, typewriter pads, weather 


stripping, pipe insulation, refrigerator and auto- 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX » GEtL-rire ° TEXFOAM » PERLITE . TEXLOCK 


mobile door seals — an infinite variety of things. 
And tomorrow there will be still more. 

Made by a company which has specialized for 
25 years in the production of cellular rubber prod- 
ucts, Spongex is an amazingly versatile material 
that is solving one problem after another for keen- 
visioned manufacturers. 

The demand for Spongex is constantly increas- 
ing. Give this unique material your serious con- 
sideration when planning improvements of your 
present products or the development of new ones. 
Sponge Rubber Products Co., 267 Derby Place, 
Shelton, Conn. Offices in principal industrial cities. 
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The remarkable space factor of Vitrotex* 
& ro e xX wire, combined with an excellent mesh 
factor, plus its ability to withstand high 


operating temperatures, opens new hori- 


zons to the coil designer who wants to put 
the same capacity in a smaller package... 


or to step up power without adding to di- 


mensions. Anaconda Wire and Cable Com- 


WITH PURE SPUN GLASS INSULATION pany, 25 Broadway. New York 4. N. Y. 


fives te coll designer @ break / 


VITROTEX DISSIPATES HEAT 


... for glass fibers are excel- 
lent conductors. 


*Keg. U.S. Pat. Off. 


DA LOOK TO FOR ENGINEERED 
=. MAGNET WIRE AND COILS 
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UP TO Yigt HORSEPOWER AT 1000 R. P.M. 


OW the Redmond 6-poles are ready. 
And you'll find them outstanding. 


We've given these Micromotors many extra 
months of engineering, crowded them with 


refinements and put them through tough . 


tests. The important details of perfection 
are thoroughly implanted. 


These 6-pole shaded pole designs answer the 
needs for applications where slower speed 
with full rated loads are desired. They bring 
you up to 1/15th horsepower, ventilated, 
at 1000 r.p.m., to handle deep pitch fans 
with a minimum of air sound. They are also 
available in totally enclosed models at 
slightly lower horsepower ratings. 


Here’s construction you'll marvel at. First 
take a glance at the Fin-Line functional 
styling. Maximum die cast surfaces for cool- 
ing are formed to compliment the modern 
appearance of your products. 


Then consider the patented, precision 
skewed Flush-Weld rotors with completely 
filled slots... no open areas to collect chips, 
dust and dirt. They’re rust inhibited, accu- 
rately balanced, and made of fine electrical 
grade steel. 


The field ‘‘lams’’ and coils are pneumati- 
cally stacked, machine wound, varnish 


baked jobs. Perfection is on a production 
schedule that’s hard to believe. 


Bearings and lubrication are the magic key 
to long life. Redmond 6-pole Micromotors 
have extra large porous bearings individu- 
ally fitted to within .0001” tolerance. Besides 
filtering the lubricant, their special Red- 
mond design induces constant recirculation. 
6 cubic inches in oil reservoirs is comparable 
to motors of much larger size. 


They’re adaptable Micromotors too. Heavy 
studs can be had for flange mountings. Or 
you can have the smoothly styled compact 
bases, insulated from the Micromotors by 
generous live rubber cushions. 


Get the complete story and prices. Ask 
about the Type ‘‘Y’’, newest of the depend- 
able Redmond Micromotors. Phone or 
write today. 


BUILT BY SPECIALISTS 


You can expect and will receive complete co- 
operation on your motor problems at Redmond 
Company, Inc. Here is an organization of 
specialists, who manufacture Micromotors, 
speed controllers and small blower units, exclu- 
sively—no complete consumer products to 
compete with products of customers. 


xb Expanded facilities. Prompt deliveries. Service before and after the sale. 
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rHE HIGH STANDARD oF vour NAME 


IS ASSURED WHEN YOU BUILD 


Potter & Brumfield 


RELAYS AND TIMERS 





SUPERMETIC hermetically sealed 


condensing units for electrical refrigeration depend on small but rugged P&B motor- 


starting relays instead of centrifugal switches for positive cut out of the starting coil. 


This motor-starting relay is a pertinent example of 
Potter & Brumfield performance engineering as a 
solution to difficult switching problems. 

Servel, Inc., of Evansville, Indiana, found that 
neither centrifugal switches nor ordinary motor-start- 
ing relays would stand up in their new Supermetic 
electric refrigeration units. They presented the prob- 
lem—which included a number of new complexities — 
to Potter & Brumfield engineers. 

The resulting relay met all Servel requirements 
(including Servel’s demand for unfailing depend- 
ability through a full year of rigid field tests after 


laboratory approval)—and is now in fully satis- 


factory service on thousands of the Servel units. In 
addition to its proved performance, the relay has the 
further virtues of mechanical simplicity and low fabri- 
cation cost. 

For just such practical performance engineering, 
Potter & Brumfield engineers are always at your 
service. We solicit your inquiries on all types of 
relay problems. 

Potter & Brumfield also offers a standard line of 
relays which are fully illustrated and described in a 
comprehensive 22-page catalog. Midget, power, 
leaf, shock-proof, plate-circuit, telephone and many 
other types are offered in stock assemblies. Write 


for your copy of the catalog. 


YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR STOCKS STANDARD P&B RELAYS 


Export: 2020 Engineering Building, Chicag 


POTTER & BRUMFIELD SALES COMPANY 


“(aly 551 W. WASHINGTON BLVD., CHICAGO 6, ILLINOIS 






FACTORY AT PRINCETON, INDIANA 


ELECTRICAL MANUFACTURINC 






FEBRUARY 1948 


ee tess 


NEON LAA 
NACL 


ORES 
aoe 
aoeF 

MORE 
De, 


Clearly etched markings on each strip of Wilco Thermometal prevent confusion 


of high with low expanding side... 


LOOK at this strip of WILCO “Morflex.” 


Its clearly etched characters instantly identify 
the low expanding side of the thermometal. 
For only the low expanding side shows 
these markings. (The high expanding side is 
left unmarked.) 


STUDY this thermometal strip more closely, 
and you will note a second safeguard 
against confusing it with the high expanding 
side . . . the frequent repetition of “LE”, 
signifying low expansion. 


NOTE, too, the frequently repeated abbre- 
viation, ““MORF”, indicating ‘Morflex”, the 
Wilco thermometal for devices or instruments 
requiring extremely high sensitivity from 50° 
to 350° F. Also the Wilco trademark dis- 
played at various points to remind you that 
“Morflex” is a product of the H. A. Wilson Co., 
pioneer in the thermostatic bimetal field. 


HERE are further examples that show the 


THE H. A. WILSON 
CHESTNUT STREET, NEWARK 5, NEW JERSEY 
Fic 


105 


Branch O 


positively identify the type of metal as well. 
Another achievement by a leading pioneer in thermostatic bimetal developments. 


es 


consistency with which Wilco carries this 
clear-cut method of identification throughout 
the entire line of 29 Wilco Thermometals, 
precluding any possibility of mistaking one 
type for another. 


Another Wilco pioneering achievement 
The H. A. Wilson Company is an American 
pioneer in the design and development of 
thermostatic bimetals. WILCO supplies these 
materials as sheet or strip, in partly or com- 
pletely fabricated form, and as parts of 
assemblies for thousands of applications. 
All temperature ranges, deflection rates and 
electrical resistivities. 


Now Wilco—which for 34 years has majored 
in the development and widespread appli- 
cation of thermostatic bimetals—pioneers 
again with an etching process that will 
help to make these Wilco products more than 
ever precision products. 


COMPANY 


Chicago, Detroit Los Angeles Providence 
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SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL 
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In selecting electrical insulating ma- 
terials, it is important to understand 
the effects of frequency on dielectric 
breakdown voltage. While present- 
day knowledge has not fully ex- 
plained these effects (which are 
closely related to time, temperature 
and other conditioning factors) cer- 
tain useful generalizations can be 
made. 
DIELECTRIC STRENGTH 
vs. FREQUENCY 


As a rule, an increase in frequency 
lowers breakdown voltages of elec- 
trical insulation, all other condi- 
tions being equal. The typical curve 


DIELECTRIC BREAKDOWN VOLTAGE 
Pee Cent Or 25 CPS Vaiue 


FREQUENCY IN CYCLES PER SECOND 


Figure 1: Effect of frequency on dielectric break- 
down of transformer insylation. (Curve is based 
on findings of F. W. Peek) 
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in Figure 1 shows a sharp drop in 
breakdown voltage with increasing 
frequency gradually leveling off at 
higher frequencies. The rate of low- 
ering of breakdown voltage varies 
from one insulating material to an- 
other. 


Frequency effects are related to ther- 
mal effects. Through a given time 
interval, higher frequencies usually 
produce greater dielectric loss, 
though the loss per cycle may not be 
constant as frequency increases. The 
dielectric loss increases the tempera- 
ture of the insulating material, 
which in turn lowers its dielectric 


strength.* 


FREQUENCY AND DURATION 
OF APPLICATION 


The time-voltage relationship in fre- 
quency effects is an important factor 
in dielectric breakdown. 


As the time of voltage application is 
extended, for example, breakdown 
voltage is lowered. The curves in 
Figure 2 indicate that this drop is 
rapid for shorter time of applica- 
tion, then more gradual as duration 
of voltage application is extended. 
Another illustration is afforded by 
the breakdown of insulation mate- 
rials under impulse tests. Impulse 
breakdown voltage is higher than 
normal - frequency alternating - cur- 
rent breakdown for most insulation 
(see Table I). The ratio of impulse 
breakdown to normal-frequency 
breakdown is called the “impulse 
ratio,” and is greater than unity for 
most materials. 


Comparisons of impulse breakdown 
with direct-current breakdown are 
inconclusive. Material thickness af- 
fects results, direct-current break- 
down values being higher for 
thicker samples. Impulse tests of 










comparatively long duration also 
give breakdown values lower than 
direct-current tests. Particularly use- 
ful information for comparing in 
sulation materials is provided by 
impulse tests employing a standard 





10 20 30 4 SO 60 70 80 90 100 
Seconds 


Figure 2: Effects of frequency and time. Press- 
board in oil at 25° C. (S. Whitehead) 
impulse wave-form similar to that 
of lightning. 

The factors of frequency, tempera- 
ture and duration of voltage appli- 
cation are thus intimately related, 
evaluation of electrical 
insulating materials must be based 
on a knowledge of their combined 


and any 


effects. 
*See advertisement No. 4 of this series. 


Crest Kv. 


Source per Mm. 


Single impulse (equivalent to 200,000 





cycles or 2.5 microsec. to crest)... 108 
DRE aden iii EEE See 8 oO 85 
60 cycles (short-time) ............. 53 
OP eee CUA) | ink vn ccc aesae xs 46 
90,000 cycles (1 min.) ............. 17.6 


Table I: Comparison of various voltage forms 


on the breakdown of two layers of varnished 
cloth, total thickness 0.60 mm. (F. W. Peek) 
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MICA 


in many applications. 





EMPIRE 


Varnished Fiberglas Tapes, Micanite sheets and mica tapes 
are the materials used for coils and core insulation on the 
rotor for 43,750-kva, 13,800-volt, 80% -pf turbine generator. 
These materials provide dependable insulation that with- 
stands dampness and high temperature and_ protects 


equipment against overload. 


Experience counts in the selection of insulating materials for exacting applica- 
tions. Mica Insulator Company has specialized in this field for more than fifty 
years, and has developed a complete line of electrical insulation to meet every 
requirement. Bring your insulation problems to our Technical Service Depart- 
ment for accurate and unbiased recommendations. 
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INSULATOR PRODUCTS FOR HIGH-FREQUENCY AND HIGH-VOLTAGE REQUIREMENTS 


The successful performance of high-frequency 
and high-voltage equipment depends in large 
part upon the quality and properties of the elec- 
trical insulating material selected. The homo- 
geneity, high dielectric strength and excellent 
physical properties of Mica Insulator Company 
products have contributed to unusual efficiency 












LAMICOID 


tube socket bases provide 
strong mechanical support 
as well as the low dielectric 
loss and high dielectric 
strength characteristics well 
suited to the protection of 
electronic equipment. Lami- 
coid sheets, rods and tubes 
are used for many applica- 
tions in radio and electronic 


equipment. 


MICA 


stampings, accurately 
punched for use as vacuum 
tube element separators, 
provide unusually high di- 
electric strength and tem- 
perature resistance for elec- 
tronic and radio equipment. 
Mica is so basic an insulating 
material that it finds appli- 
cation in virtually every 
type of electrical and elec- 
tronic equipment. 


MICANITE 


in transformers provides the 
extra margin of protection 
needed against surges or 
impulse voltages caused by 
lightning or switching. The 
exceptional dielectric 
strength of mica is secured 
in minimum space in a 
highly flexible plate which 
is easy to install, since it may 
readily be bent over small 
radii at room temperature. 
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The North American Philips Company of New York City is 
taking no chances on what a dangerous overload or short circuit 
might do to the intricate Medical X-ray and Diffraction Units 
which they manufacture. Consequently, HEINEMANN MAG- 
NETIC CIRCUIT BREAKERS play an important part in the 
protection of circuits in these units. 
Because the action of these breakers is entirely magnetic, the 
result is instantaneous opening on short circuits, but a time- 
delay mechanism (acting by means of a plunger which moves in a 
liquid-filled, hermetically-sealed tube) allows the passage of in- 
rush current and harmless overloads. Continued overload opens 
the breaker in time inverse to the ratio of the current. 
Such protection might be invaluable for YOUR equipment. We 
suggest that you get in touch with us for further details. 


Send for Catalog Showing Complete Line and Engineering Data 


ELECTRICAL MANUFACTURING 





For a host of domestic and 
industrial applications 


new Ye rpm motor by Celechwon 


Here’s a brand-new Telechron synchronous electric motor 
that will find many important uses—an accurate, long-life motor 
with a terminal-shaft speed of 1, rpm. 


This latest Telechron model was developed especially for 
use in domestic oil-burner controls, in commercial stokers and 
oil burners, in delayed-action relays in industrial control mech- 
anisms. It is readily adaptable to many timing, switching, record- 
ing and control equipment. 

Like all Telechron motors, the new , rpm model is self- 
starting and reaches synchronous speed almost instantly. Its 
conservative torque rating insures dependable operation. Since 
it operates in perfect synchronism with all commercial frequen- 
cies, it can’t run faster or slower. Precision engineering and 
building, coupled with Telechron’s exclusive oiling system, assure 
years of trouble-free service. 


For over 25 years, Telechron has been the largest producer Pm i 
of synchronous electric motors. Every one is Underwriters ef J | 
Laboratories approved. That’s your assurance of accurate ser- E él ae i Geil 
vice, low-cost maintenance. Why not let Telechron application 


engineers answer your timing questionsP Address Motor SYNCHRONOUS MOTORS 
Advisory Service, Dept. H, Telechron Inc., Ashland, Mass. 
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Its Neoprene “rubber armor” is as tough as 

truck tires . . . will stand years of scuffing and : Synthetic Neoprene was engineered to resist 
scraping. Type PS Shielding with conducting corrosive acids, alkalis, oil and grease . . . and 
rubber tape plus ground wires assures utmost especially the destructive conditions found in 
safety and maximum electrical endurance. A\* ae most mines. 


pyc ew es: if your cable 


WRITE FOR BOOKLET 


Whatever the job, you can do it better 
with Amerclad Portable Power Cables. 
They’re obtainable for low or high volt- 
ages, in every needed size and type. Write 
for our booklet, “Amerclad Cords and 
Cables.” It will save you time and money. 
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Accidents do happen and this tough, resilient 
cable is engineered to stand the service 
of strip mining or any other outside construc- 
tion work. 


must take punishment like this... 
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AMERCLAD GPS 


IS THE CABLE YOU NEED 


How PS Shielding improves worker safety 


PS Shielding with conducting rubber tape is a development originated by 
American Steel & Wire Company engineers. It has been so successful in im- 
proving the safety of electrical cables that many other cable makers have been 
licensed to use this type of construction. 


Type GPS Shovel Cables are made up of three flexible conductors separately 
insulated and separately covered with conducting fabric tape. When the three 
conductors are cabled together, three bare ground wires are laid up, one in 
each interstice of the insulated conductors. The assembly is completed with 
rubber fillers, seine cord and a heavy Neoprene jacket. 

Short circuit tests were made by driving spikes and metal objects through 
the conducting tape into the conductor without touching the ground wire. 
These faults invariably tripped the overload breaker showing that PS Shielding 
is truly an effective safety measure. 

The conclusion is that you can use these cheaper, lighter, and smaller GPS 


Shielded Cables without sacrifice of the safety features of the full metallic 
shielded Type SH Amerclad Shovel Cables. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


U-S'S AMERCLAD CABLE 
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4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


Available in any desired gear reduction ratio 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + + «+ St. Lovis 1, Missouri 
Telephone CHestnut 2668 
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DRIVER-HARRIS 
ELECTRICAL ALLOYS 


The fundamental role performed ai precision resistors in the 
testing of radio. tubes—to certify performance, check toss of 
characteristics and necessity for replacement — demands that only 
resistance materials of the highest electrical stability be used in 
























Your Insulating Problem? 


oll 
, CREEPAGE 


S A MANUFACTURER or user of electric 
motors, you have probably at one time or 

b another, been confronted with the problem of 
oil creepage and its damaging effect on the 





mica cones and segments of commutators. 
Common though this problem might be, it has 
been the cause of a great many motor failures and costly machinery 
shut-downs in all branches of industry today. This condition can be 
eliminated easily, quickly and efficiently. 


OUR SUGGESTED SOLUTION: After the commutator has been turned 
down, and is ready for banding, apply No. 81 RED OILPROOF ENAMEL 
to the mica cone extending from the commutator bars. While the enamel 
is still wet, wind cotton tape the full width of the exposed mica, paint- 
ing the tape as it is wound. Over this painted tape, wind the banding 
cord evenly and fasten securely. Cover the cord with No. 81 RED OIL- 
PROOF ENAMEL and apply a coat of the enamel to the exposed ends 
of the commutator bars. This enamel air dries in only 30 minutes and 
can be quickly applied by either brushing or spraying. 


Write for folder giving detailed information on application and other uses. 


psig QD Lives: pecidel y 


Member Electrical Insulating Varnish Section of NEMA 1060 BROAD STR EET e NEWARK 2, N. J. 
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COPPER CLAD STRIP 
The strength of steel...plus many advantages of copper 


Low carbon, deep drawing steel—clad on one or 
both sides with a 10% thickness of solid copper’, 
and available in all tempers common to unclad low 
carbon strip. 

Check these specific SuVeneer Copper Clad ad- 
vantages: Tensile strength (annealed) 1!» times solid 
copper; yield strength, nearly 3 times greater. Duc- 
tility, almost equal to solid copper. Corrosion re- 


*Gilding metal (95°% copper—5% 
zinc) and commercial bronze (90°; 
copper—10% zinc) also available. 


sistance, equal to copper. Weight, 10% lighter than 
pure copper. Modulus of elasticity: close to steel, 
twice that of copper. 

And, non-sparking—not subject to season cracking 
—permanently bonded—can be spun, drawn, stamped 
or shaped by any customary methods. Furnished in 
coils or cut lengths. @ZLet us consult on your 
appropriate applications. 


CORPORATION 
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S)tSF INDUSTRIES, INC., PHILADELPHIA 32, PA. 





~ PRODUCTION STAYS UP WITH 


SsiGF-EQUIPPED MOTORS 


Increased production from motor-driven machines is 
impossible without smoothly running bearings. If the 
bearings stop working, so do the motors and the machines 
they drive. Bearings should be as reliable as the SUGE 
Deep-Groove Ball Bearings on this 100 hp. heavy-duty, 
squirrel cage Induction Motor. For freedom from ex- 
cessive bearing trouble, a maintained uniform air gap, 
long motor life, and many other advantages, come to 
SSCS —antifriction headquarters for the electrical in- 
dustry. 

Single Row Width deep-groove ball bearings 
with or without seals give the longest life at the lowest 
possible cost. 6394 











When a portable tool starts in on a job, it has a long, tough 
grind ahead of it. Every working part has got to be built to 
take a beating day after day. And it’s this same beating that 
calls for portable cords that are extra tough — cords that are 
built to take abuse. 

General Electric Flamenol portable cords are just the kind 
of tough, durable cords that hard-working tools need. Manu- 
facturers who use them know they can count on them to keep 
their tools on the job. 

You'll find they’re right for your product, because they're 


FLAMENOL* PORTABLE CORDS 


built to help portable equipment do tough jobs better. 

Whatever product you make — household appliances or 
machine-shop tools — medium-duty or heavy-duty — look 
into the advantages of General Electric Flamenol cords. 
Built for 300- and 600-volt service, these tough Flamenol 
cords are long-lived, flexible, good-looking, and easy to clean. 
They resist water, acids, alkalies, sunlight, and oils. 

Let us help you apply Flamenol cords to your product. For 
information, write to Section W72-222, General Electric 
Company, Bridgeport 2, Connecticut. 

*Trade-mark Reg. U. S. Pat. Of. 
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rate Spring Handbook. It's full of data 
and formulae which you will find 
useful. No obligation of course. 


Send for your copy of the new Accu- j ( f ( Gi ade cnccce \ \K 
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NORMA- HOFFMANN 
BALL BEARINGS 
Rugged—thoroughly de- 


pendable for carrying thrust 
and radial loads. 


NORMA- HOFFMANN 
ROLLER BEARINGS 


Short, cylindrical roller de- 
sign... heavy-duty bronze 
retainer... lowest possible 
co-efficient of friction under 
heavy load. 


Norma-Hoffmann heavy-duty Bearings improve the 
design and performance of products wherever they 
are used. They are dependable, give friction-free 
smoothness and quietness of opera- 


tion. Available in a wide range of 
sizes for every load, speed and 
duty. Write for catalog and engi- 


neering assistance. 


NORMA-HOFFMANN 
Precision BEARI NG S 


Po CBBALL + ROLLER THRUST 
NORMA-HOFFMANN BEARINGS CORPORATION 


STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix 
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PHILLIPS CONTROL CORPORATION +4nnouuces 


REDUCED PRICES ON ELECTRICAL AND ELECTRONIC COMPONENT PARTS 
—A CONTRIBUTION TO NATIONAL CRUSADE AGAINST INFLATION 


Every straight-thinking American knows that 
prices cannot continue to climb without 
reaching a danger point where our national 
economy may be seriously threatened. Com- 
batting inflation, then, is a primary duty of 
every responsible citizen and company. We 
must all contribute, within our means, to any 
action leading to lower prices. 

We at Phillips are happy to announce that, 
effective immediately, prices on most elec- 
trical and electronic component parts are cut 
from 5 to 15 per cent. 

During the past year, because of our im- 
proved facilities, more efficient production 
methods, and the splendid cooperation of 
every Phillips employee it has been possible 
to step up our production substantially. Pro- 
duction cost per unit has been lowered. Our 
sales for 1947 were double those of 1946, and 
judging from the backlog of orders on hand 
plus the accelerated demand for Phil-trol prod- 
ucts, 1948 sales will again reach a new high. 

In a letter written by Mr. C. E. Wilson, 
President of General Electric Company, in 
announcing price reductions on G. E. products, 


he said “We expect to maintain these prices 
provided no further increase occurs in our Own 
labor costs or in prices of components and 
materials which we purchase in so great a 
measure from others... .” 

By lowering prices on Phil-trol component 
parts, we hope to be of modest aid to com- 
panies like General Electric and the many 
leading manufacturers that we supply. Al- 
though but one link in a large chain, our 
action should help our customers to hold down 
their costs which ultimately will bring about 
lower prices to the consumer public—which 
means all of us. 

We invite all manufacturers, large and 
small to make announcements similar to this 
one. Remember! G. E. and others who have 
taken this lead cannot in themselves alone 
make this crusade a successful one. Every 
supplier and manufacturer as well as every 
worker must cooperate. After all it’s for the 
benefit of we the people, the factory worker, 
the office worker, the executive, the house- 
wife and every American—so why not do it? 
Let’s do this job—let’s bring prices DOWN. 


cs 


Relays, Actuators, Solenoids, Contactors, Starting Switches, Focus Coils, 
lon Traps and Special Process Control Assemblies 


PHILLIPS CONTROL CORPORATION © 612 NORTH MICHIGAN AVENUE © CHICAGO II, ILLINOIS 
PLANT: JOLIET, ILLINOIS © SALES OFFICES: WEW YORK, BOSTON, PHILADELPHIA, BUFFALO, CLEVELAND, CHARLOTTE, ST. LOUIS, KANSAS CITY, LOS ANGELES, TORONTO 
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Tough going 
brings out the 





.-. in Totally-Enclosed 
RELIANCE 2zccéscou-Geclc MOTORS 


Wherever motors operate frequently under abnormal con- 
ditions, Totally-Enclosed, Fan-Cooled Reliance A-c. Motors 
continually amaze users by their longer life. That important 
extra protection they have—against moisture in the air, 
against liquids splashed or streamed right on them, against 
dust and abrasives — pays so much more than it costs! ° 


There’s extra protection inside, too—to make that longer 
‘i . ; life of dependable service doubly sure. Ventilation that licks 
P >» aan Wag the heat problem is provided by air drawn through end 
~d : ‘bracket and directed by baffles through streamlined passages. 
> Thirteen-point winding treatment includes six spe- 
This special bearing cial steps to assure the most effective insulation pos- 
design protects Reli- ° . e ° a 
coneteaien teil sible. And an improved bearing design eliminates 
Motors indefinitely! all lubrication worries! Write today for Bulletin 
C-125 (Bulletin C-218 if interested in D-c. motors). 


3 





RELIANCE ELECTRIC & ENGINEERING CO. 
1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 
Appleton, Wis. * Birmingham ©* Boston ¢* Buffalo * Chicago * Cincinnati © Dailas 
Denver * Detroit * Gary * Grand Rapids * Greenville,S.C. © Houston © Kansas City 


Reliance Totally-Enclosed, Fan-Cooled, Precision-Built Knoxville ° Little Rock ©* los Angeles © Milwavkee © Minneapolis * New Orleans 


. . New York © Philadelphia ¢ Pittsburgh ¢ Portland, Ore. * Roanoke, Va. * Rockford 
Motor. For convenience, condust box of Reliance Motors St. Louis © San Francisco * Seattle © Syracuse * Tampa © Tulsa * Washington, D.C. 


may be mounted in any of four positions or completely ee iain Senet 


TIDINGS CO LO) 


“Motor-Drive is More Than Power” 
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A lotef electronic and electrical 
equipment is going to sea 
these days. But it won’t 

stay there long—in fact, 
it won’t even stay sold — 
unless it is Noise-Proofed 
against radio interference. 


To you—the manufacturer— 
this means that your product 
should include C-D Quietones 

in its basic design. With safety at 
sea—as well as listening 
pleasure—at stake, your marine 
customers demand the kind of 
interference-free equipment 
operation C-D Quietones are 
designed to give. Of the hundreds 
of Quietone types available, there 
may be one which will fit your 
needs to a “TJ”; if not, our sleeves are 
rolled up and we're ready in 
our modern and complete 
Radio Noise-Prootfing Laboratory— 
to design the specific filter you need. 
C-D Quietones will solve your 
radio noise and spark suppression 
problems speedily, permanently 
and effectively. Your inquiry is invited. 
Cornell-Dubilier Electric Corporation, 
Dept. K1, South Plainfield, New Jersey. 
Other large plants in New Bedford, 
Worcester, and Brookline, 
Massachusetts, and Providence, R. I. 









Make Your ; 
Products More 
Saleable with wtn Invilation from €-D 
C-D Quietone WORLD'S MOST ADVANCED BADD 
Radio Noise “NOIME-PROUFING™ LABORATORY 
Filters and Spark ee ee 
Suppressors. eosthoeel obligation 
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WORLD'S LARGEST MANUFACTURER OF 


CLAUS 










* Reg. U.S. Pat. Off. 
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A size, type, style 


“Half a Century of Instrument Know-How 
Is Built into These Fine Electrical Meters” 


-..in sizes from 2” to 7” in a wide 
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variety of case shapes and mounting 


arrangements. 


No matter how specialized your re- 
quirements may seem, the chances 
are that Triplett has already engin- 
eered and tooled up for a design so 
nearly akin that a few inexpensive 
changes or additions will suffice. 


Triplett... . A Self Contained Electrical 
Instrument Factory ... From screw ma- 
chine parts to plastic moldings, from 
moving elements to dial faces, all are 
fabricated in Triplett’s modern air- 
conditioned factory. Equipped with 
special humidity and dust controls 
in assembly rooms. This self-con- 


tained factory means one overall 
profit markup with better quality 


control and consequent savings to you. 


Complete meter satisfaction is yours 
in performance, appearance, and de- 
pendability. Let Triplett add lustre 
and give precision performance to 


your instrument panel. 


“Complete Engineering Service” . . . Trip- 
lett maintains a field engineering staff 
available on short notice. These en- 
gineers are ready to help you with 
your problems and to bring you the 
latest practices in instrumentation 
from the Triplett laboratories. Com- 
plete facilities for shock, vibration 
and humidity testing as required 
under JAN specs. 


“mate for every need 


Sizes 2” to 7” 


Round or Square 


A.C., D.C. 
R.F., Rectifier or Dynamometer 


Triplett can supply on 
short notice electrical me- 
ters in 2”, 3", 4", 5",6" and 
7” sizes im round, rectan- 
gular, square and fan 
shapes; wide flange, nar- 
row flange, flush projec- 
tion and portable. Molded 
and metal cases. Rear illu- 
mination, special dials and 
other features available on 
most modells. 


Be sure your files are up-to-date with current Triplett catalog and descriptive lit- 
erature. Address, Dept. D-28 and specify any particular types in which interested. 


TRIPLETT. ELECTRICAL INSTRUMENT CO. - 


Representatives in Principal U. S. and Canadian Cities 





BLUFFTON, OHIO 
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eyre making Mayonnaise 
in a bullet tactory now 




























Yes—and cane-bottom chairs in ordnance 


| plants, farm implements in tank arsenals 


| YOU MAY EASILY ADAPT AVAILABLE SURPLUS 
PROPERTIES TO YOUR NEEDS 
Hundreds of industrial executives and proprietors of 
smaller businesses have already solved their plant 
relocation or expansion problems by purchase or 
lease of Government-owned properties. 

There still are hundreds more of good, usable, 
strategically-located properties available for you to 
bid on now. Small-town plants in the South, big-city 
establishments in the Midwest, land and buildings 
on Atlantic, Pacific and Gulf coasts. 


You can forget what these plants were originally 


designed and built to produce, in most cases. They ‘ 

| can be readily and economically adapted to almost ‘ 
| any kind of general manufacturing—usually with I 
c 


minimum structural changes. 





| Send for your copy of the new Plantfinder. Consider 
| the advantages of the many properties it lists and de- 


NEW PLANTFINDER - 

FREE .. . Describes immedi 
ately available properties — in 
dexed, cross-indexed for your 
convenience. Write for free copy 
i 930-6 ~—to the address listed below, on 


4 your company letterhead, pleas: 


| WAR ASSETS ADMINISTRATION | 
' OFFICE OF REAL PROPERTY DISPOSAL 
| 


. scribes. Then phone, wire or write our nearest Field 
| Office for further information—or for an appointment 


to inspect facilities that may meet your requirements. 








ROOM 1402, ’’I’’ BUILDING, WASHINGTON 25, D. C. 


Field Offices: Atlanta + Birmingham * Boston * Chicago * Cincinnati * Cleveland * Denver 
Detroit - Grand Prairie, Texas * Kansas City, Missouri + Los Angeles * New Orleans * New York 
Philadelphia *° San Francisco * Seattle 
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MIRAGLAS 


FMIRAGLAS IS THE NAME FOR 


treated and untreated TAPES, TUBINGS, SLEEVINGS, CORDS and CLOTHS 


with the stamina, strength, power and energy to resist the destructive forces of overloading, extreme 
high and low temperatures, moisture, corrosion from vapors, fumes and acids, oils, grease, dust 
and dirt that play havoc with ordinary electrical insulations. 


Miraglas Tapes, Tubings, Sleevings, Cords and Cloths have the stamina that adds life 
to the electrical apparatus they protect .. . they feature fewer breakdowns, 
less maintenance, reduction of waste, savings in labor and materials . . . 


and in every way they prove the standing they have earned as the optimum 
in electrical insulation protection. 


Take note of MIRAGLAS ELECTRICAL INSULATIONS . . . they stand for the ultimate 
in electrical insulations woven of Fiberglas Yarn . . . write today for 
details and characteristics. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES « CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE » TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING --COTTON TAPES, WEBBINGS AND 
SLEEVINGS » IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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MOTORS 





To meet industry’s urgent need for more—and better— 
motors, Westinghouse embarked two years ago on the 
biggest engineering and manufacturing program ever 
undertaken in this field. 

Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications, 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up, with machines and new techniques never used 
before to manufacture motors., 


Today, we announce the attainment of our first objective. 







HOUSE NOW OFFERS A/ECVAPER 
ON STANDARD LIFE-LINE MOTORS... 
IN RATINGS FOR 60% OF INDUSTRY'S REQUIREMEN 


The new Life-Line motor is now available from stocl 
in standard types from 1 to 15 hp. 

This objective was selected as of first importance, 
since 60°. of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as increased output makes them possible. 
Watch for them ... phone your orders from this 
stock list to your nearest Westinghouse representative. 
Westinghouse Electric Corp., Box 868, Pittsburgh, Pa. 
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PLANTS IN 25 CITIES... 











OFFICES EVERYWHERE 


WHAT IS MEANT BY “STANDARD” MOTORS i. . ee 
ude drip-proof, splash- TYPES INCLUDED AS UNEAR-STANDARD” 
MOTORS 


otally-enclosed, fan-cooled and some 
ly-enclosed non-ventilated complete motors, = 
totally-en' ; : P ta “Near-standard motors are t 
ball-bearing tyP® having standard electrical : s ae g 
2 modifications, which include such items as double 
characteristics (220/440 volt, 2 of 3-phase, : 7 . 
ae and time shaft extensions, NEMA standard B and C flanges, 
50 or 60-cycle, standard speed torque and time- aan, 61 ee af ais 
‘emperature nacecreriatics) special No. ae round frame, con ose 
: ‘ ; si opposite standard, S$ ueeze connectors insted o 
Available from stock in ratings indicated below. o. oe 4 . 
: mi conduit box, TENV motors, partial motors, 50- 
Very short delivery 09 yn-stoc : 
cycle, 40° C. rise open motors, etc. 


any standard nc 
rating in these frame sizes. 
Short delivery in frame sizes listed below. 


“Standard” motors incl 
hose with minor 


proof, ¢ 


Life-Line A-C, Si 
-C, Single-Phase, 60 
— 4 se, -Cycle, 110-220- 
y Type CAP Capacitor-Start, iidectaee 
ENCLOSURE TY 
PES 
IN STOCK 


Volts : 
Its Splash- | Totally 
Proof | Enclosed 


220/440 

550 
220/440 

st 550 
ENCLOSURE TYPES 220/440 
IN STOCK 4 | 220/440 


Totally ; 

220/440 Enclosed ase 

= ” 0/440 
P 550 

220/440 

220/440 


220/440 
550 
220/440 


220/440 
220/440 
220/440 
__550 


220/440 
220/440 
220/440 
220/440 
220/440 
550 
220/440 
220/440 ; 
220/440 
220/440 220/440 
2 sepa 
550 40 
550 
220/440 


220/440 
220/440 
550 
220/440 
220/440 





220/440 
220/440 
550 
220/440 
220/440 
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Subject to prior sale. 
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@ It’s called a saw, but it really doesn’t saw... it 


mW 


cuts railroad rails, I-beams, steel bars and heavy 
pipe in two by melting the metal. Whether it is 
high carbon or alloy steel, hardened or annealed, 
the contact saw does the job by creating sufficient 
heat-generating friction between saw blade and 
steel to actually melt the metal. The saw blade 
teeth simply wipe away the molten metal. And the 
V-Belts that drive the blade must be able to deliver 
positive power at high, sustained speeds. They 
must be able to withstand the shock that occurs 
when saw blade first contacts the metal to be cut. 
And they must operate on extremely short centers. 
The manufacturer found these characteristics 
in Dayton Steel Cable V-Belts and standardized 
on them. 

The contact saw is another example of the 
ability of Dayton V-Belt Drives to provide positive 


power transmission under difficult conditions. This 


] 


























All standard Dayton V-Belts hay 


of Raytex Fortified Cords © the extra strength 


c the Specially Proc- 
Possible minimum 
onger life. For the 
Or Booklet A-469. 









Y, write today f 















ability to operate in excess of standard require- 
ments under all operating conditions . . . unaffected 
by oil, heat, dust or liquids ...is one of many 
reasons why more and more industrial designers 
consistently specify Dayton V-Belts for original 
equipment. A Dayton power transmission special- 
ist is ready to help you. For additional information 


write: The Dayton Rubber Company, Dayton, Ohio. 
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THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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Maybe We've Got the Combination 
to Your Moulded Plastic Job 


Tuere’s no “Open Sesame” to a new moulding problem. 
Getting results takes the same old patient hunt for 
the proper combination—in every function from design 
and engineering right through mould-making, moulding, 
finishing and the rest. 

But there’s this bit of magic that still works. Knowing 
these problems . . . having solved similar puzzles before 
. experienced moulders are liable to get there quicker, 


And with methods that have been tried and proved. 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, O. 
BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 . Detroit, Randolph 5214 
Los Angeles, Prospect 7503 * Dallas, Lakeside 1022 
St. Louis, Rosedale 3542 * Toronto, Canada, Adelaide 
1377. EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


So look a little deeper than the price tag on your 
moulder’s bid. Experience like ours —a reputation like 
ours — experienced personnel and a complete, self-inte- 
grated plant like ours—these things mean we'll quote 
a fair price on a job you can depend on quality-wise, 
cost-wise and delivery-wise. 

We’re interested in your business, if either compression, 
transfer or plunger moulding will do the job. May we send 


a sales engineer? 





FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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ENGINEERING DATA SHEET 


Send for the Mallory Engineer- 
ing Data Sheet on the RSA-50 
and RSA-60. It contains com- 
plete specifications for available 
circuit combinations with re- 
spective terminal locations, 
dimensional drawings every- 
thing the engineer needs to 
adapt the RSA-50 or RSA-60 
switch to a particular circuit. 


SPECIFICATION SHEETS 


Specification sheets for the RSA-50 
and RSA-60 switches have also 
been prepared. These sheets are 
yrinted on thin paper to permit 
lueprinting. The sectional draw- 
ings indicate standard and optional 
dimensions—make it easy for 
you to order production samples 
built to your requirements. 


M 








P.R.MALLORY & CO. Inc. 


ALLOR 


(ELECTRONIC, INDUSTRIAL and APPLIANCE) 


Two New Single or Double Section Switches... 


RSA-60 


... of Space Saving Design and Mallory Precision Quality 


..+ Yet They Cost No More! 


Where space is a factor—dependability essential—low cost a prerequisite—the Mallory 
RSA-50 and RSA-60 switches fill the bill ! 

These new circuit selector switches, with section and terminal design identical to that of 
the famous Mallory RS-50 and RS-60 switches, are designed for band and tone contro! 
switching in radio receivers and other etectronic applications where medium and low 
torque indexing action is desired. 

The index assembly is of durable design and constructed with a minimum of parts 
affording dependable service life with low torque and positive indexing action. 

Note these many features, inherent in all the Mallory RS series, which contribute to 
the dependability and quality of these two new additions to the line: 


@ Insulation of high-grade. low-loss laminated phenolic. 

@ Terminals and contacts of special Mallory spring alloy. heavily silver-plated to 
insure long life at low contact resistance. 

@ Terminals held securely by exclusive Mallory two-point fastening—heavy staples 
prevent loosening or twisting. 

@ Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation. 

@ Six rotor supports on the stator—insure accurate alignment. 

@ Brass rotor shoes, heavily silver-plated—insure low contact resistance. 


@ All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing— 
insures smooth rotation— minimum of noise in critical circuits. 


The RSA-50 and RSA-60 are both available in one or two section construction. The 
RSA-50 accommodates up to twelve terminals on either side of the section and provides 
from 2 to 6 positions. The RSA-60 accommodates up to ten terminals on either side of 
the section and provides from 2 to 5 positions. The RSA-60 has the narrow section 
design—ideal for under chassis mounting, where space saving is paramount. 










SWITCHES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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: AA parent MOTOR SERIES 


ele) ae aA a 
AND INDUSTRIAL USES 


The electric motor illustrated 

represents frame size number 
four in Pesco’s series of six co-ordinated frame sizes. 
This is one of the many Pesco motors made in this 
frame size and is in use today on many aircraft, per- 
forming the vital job of feathering propellers. It develops 
314 HP at 7200 r.p.m. and is good for service up to 
10,000 feet. Small... it is only 633 inches long and 
3i¢ inches in diameter... and lightweight . . . only 
10°4 pounds . . . it operates on 27-volt direct current 
with an efficiency of 77!4 per cent. 

While the model shown is designed for intermittent 
duty and is explosion resistant, other models in the same 
co-ordinated frame size, but with slightly larger over-all 
dimensions, are designed with open ventilated housings 
for continuous duty at ratings up to 3 HP at 7500 r.p.m. 


with efficiencies up to 80 per cent. Originally designed 
to meet the exacting requirements of the aircraft in- 
dustry, these Pesco electric motors have wide industrial 
applications. They can be easily adapted for, and are 
now being used in, many of the following applications 

. electric lift trucks . 
transports ... fans on passenger busses . . . bilge pumps 


. refrigeration units on motor 
in marine service . . . opening and closing railroad car 
doors and many other services. 

Pesco electrical engineers will gladly help you in adapt- 
ing any of Pesco’s six co-ordinated frame size electric 
motors to meet your specific requirements. Write today to 
Dept. 8-2 for additional information regarding the above 
electric motor, or advise your needs and request one of 
our engineers to call on you; there is no obligation 
whatsoever for this service. 


ZG, PRODUCTS DIVISION 
BORG-WARNER CORPORATION 
11610 Euclid Ave, - Cleveland 6, Ohio 
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@ In our world of tomorrow that soon will be 
today, beauty plays a new and leading role. 
For modern designers have found beauty has 
in it the essence of utility. Auto-Lite’s great 
Bay Manufacturing Division reflects the 
importance of this new trend. Hére under one 
roof are the technical skills and production 
capacity for a new art rendered in plastics 
including brilliantly colored elastomeric 
plastics, decorated metals and metal-plastic 
combinations. The artistic skill of Auto-Lite’s 





Art and Style Division is available on matters 
of design and development. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 
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oa F Tune in the Dick Haymes Show for Auto-Lite, Thursday, 9:00 P.M.—E.T. on CBS 
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HE greatest obstacle to smooth develop- 

ment and adoption of new engineering 
ideas and designs is human reluctance to de- 
part from the conventional. “We've been 
doing it this way for the past umpteen years,” 
and “What would our previous customers 
think if we render obsolete the equipment 
they have previously bought?” are easy ways 
to dispose of some new-fangled contraption 
put forward by a starry-eyed young engineer 
with a blueprint in his hand. 


Many an invention-minded engineer is 
convinced that Emerson may have known 
something about mousetraps but that he was 
a bum prophet regarding the reception of 
ideas for improving other kinds of equipment. 
Instead of making a beaten path to the en- 
gineer-designer’s door, those who could in- 
fluence decisions to use his ideas sometimes 
appear to be going in the opposite direction. 
Thus does human nature sometimes assert its 
cussedness. 


New components, materials, processes of- 
ten compete with older, well-accepted parts 
and procedures. The new may be cheaper or 
it may be better, or both, but the older has 
capital investment, familiarity and public ac- 
ceptance. The situation calls for good judg- 
ment and it is hard to quarrel with the 
decision of a man who carefully weighs the 
factors and then turns thumbs down. It 
becomes a matter of mere opinion. 


Two influences, however, stand out larger 
and more powerful than considerations of 
immediate cost, tomorrow’s sales or next day’s 
servicing requirements. 
lesson of history. 


One is the simple 
Industries may tend to sta- 


Obstacles to Technological Change 


bilize products and services, to freeze techno- 
logical procedures and to resist innovations. 
But what industry is the same today as it was 
twenty-five years ago? Machine tools may be 
driven by d-c motors fed from thyratrons, 
whereas formerly their speeds were varied, if 
at all, by mechanical means or by d-c motors 
running on individual m-g sets. Induction 
heating was once a mere laboratory stunt. 
Fluorescent lamps were novelties. For years 
there was only one automatic toaster on the 
market. Mechanical components first were 
supplemented with electric drives and con- 
trols, but now the electrical art also employs 
procedures from the fringes of physical sci- 
ence to give us complex devices with electron 
tubes and rectifiers and thermostats. Changes 
may cost money, but may it not be better to 
consider them? They have always come, 
whether we wanted them or not. 


The second influence is the tendency 
toward dry rot where change never occurs. 
In a dynamic age nothing stands still. The 
man who continues making the same old 
product year after year has one foot in an 
economic grave. Too long sustained loyalty 
to the model T may have been a contributing 
factor when Chevrolet assumed the leader- 
ship previously held by Ford. 


Welcome the young engineer with a rough 
sketch and a glowing face. Patiently listen 
to the man with a new idea. They may not 
have what it takes, this time, to put your 
product on the road for a new long pull, but 
if not this time, perhaps next time. In any 
case, don’t resist technological change—not 
if you want to continue business in a techno- 
logically changing world. 























































Enhancing Product Performance 
with Built-in Transformers 


A great variety of transformers, especially designed, are available for 
integration into electrical products, with environmental protection 
where needed and with full advantage of newly developed materials. 


JOHN C. LEBENS, JR. 


Electrical Engineer 


ASICALLY, a transformer is a device for 
B transferring energy by means of electro- 
magnetic induction. Actually, modern trans- 
formers are much more than two windings linked 


Nothelfer Winding Laboratones 





Fig. 3—Control panel for an Ajax 80-kw induction 
furnace with the power supply through a 460/250- 
volt, 80-kva multi-tapped transformer at lower left 
and a cased control transformer at right center at top. 
Two instrument transformers are also shown, one at 
the left just below the control transformer and the 
other at the right side just below the contactors. 
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magnetically or connected electrically. They perform 
many functions from the very prosaic task of fur- 
nishing power at the proper voltage for lights, relays, 
and controls, to acting as protective devices. 

One such interesting application consists of a 
potted can transformer having a one-volt, 60-cycle, 
primary winding and a 50-volt, 0.005-amp second- 
ary, illustrated in Fig. 1 (A). It must withstand 
momentary voltage surges of 10 times rating and 
a high potential test of 1,500 volts. The transformer 
primary is hung across a l-ohm resistor in one leg 
of a power circuit-and the secondary connected to 
a special surge-control circuit. A surge developed 
by abnormal conditions causes the voltage to rise 
across the l-ohm resistor; this is stepped up by the 
transformer and causes the surge-control circuit to 
operate, opening the power circuit. The trans- 
former not only steps up the voltage but also isolates 
the surge-control circuit from the power circuit. 

Another special application, best illustrated by 
the transformer name-plate rating, is shown in 
Fig. 1 (B). The transformer, for multiple photo- 
flash units, is rated at 115 volts, 50/60 cycles, pri- 
mary and secondary, for power supply delivering 
2200 volts d-c to condensers up to 100 mfd. The 
rating of a transformer for d-c is confusing, to say 
the least. The transformer has a tap on the 
secondary winding to supply power to the filament 
of a 2X2 rectifier tube and the entire secondary 
winding supplies power to a condenser bank 
through the plate circuit of the rectifier. The con- 
denser is charged to 2200 volts and is tripped by 
a relay or control switch to fire the photoflash 
tube. Hence, the transformer really performs the 
conventional function of stepping up an alternating 
voltage for an unusual application. 

Perhaps a transformer that is more entitled to 
a d-c rating is the resonant transformer used to 
produce a sinusoidal-wave shape on the secondary 
without filtering when a chopped wave from a 
vibrator is impressed on the primary. In its simplest 
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Fig. 1—A group of small transformers with various 
design characteristics which qualify them for specific 
That shown at A is an RCA 
surge-control transformer with a l-volt primary and 
50-volt, 0.005-amp secondary, tested at 1500 volts, 
for operation in shunt with a low resistance in a load 
circuit; B is for multiple photoflash units, working 
with a rectifier tube and condenser, made by United 
Transformer Corp.; in C is shown a step down-up 


built-in applications. 


form it consists of a condenser resonated with the 
primary winding. Actually, many refinements are 
necessary to obtain satisfactory operation with varia- 
tions in input voltage and load. In general, the 
resonant inverter transformer is larger than the 
conventional transformer of the same rating. 


Most electrically energized products do not de- 
mand such special transformers. However, it is 
the responsibility of the product designer to decide 
if his device can best be served by the integration 
of a standard transformer, the modification of a 
standard transformer to meet conditions unique to 
the application, or the development of a_ special 
design. Any of the three require the cooperation 
and_ specialized knowledge of the transformer 
manufacturers but all also require an appreciation 
of transformers by the designer himself so that he 
can appraise the recommendations intelligently. 


All too often transformers, used as built-in com- 
ponents, are specified loosely by giving the primary 
and secondary voltages and the approximate or 
average load. If the designer plays it safe the net 
result is too large a transformer, thereby needlessly 
increasing the cost and weight of the unit. 

On most machine tools today 110-volt power for 
the controls and lighting is supplied by a built-in 
transformer having its primary connected to the 
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transformer of the Gramer Company’s line; D is a 
step-down transformer made by Standard Electrical 
Products Co., with cord connection on the primary 
and receptacle on the secondary for plugging in the 
low-voltage device; while E is an example, built by 
Minneapolis-Honeywell Regulator Co., of the en- 
vironmental-proof transformers described on a later 
page of this article; and at F is an open-type trans- 
former for bracket mounting, built by the Gramer Co. 


power circuit. The size of the transformer is estab- 
lished by the load of the machine itself, which is 
fairly well known, but since a 110-volt outlet thus 
becomes available, there is the possibility that the 
customer will apply additional loads. To protect 
the transformer against overload, fuses are generally 
used although studies are now being made on the 
use of automatic thermal overload protection built 
into the unit itself. 

An even more serious problem confronting the 
machine-tool industry is how to specify the control 
transformer so that the proper secondary voltage 
is obtained under transient conditions when the 
voltage is needed to assure dependable operation 
of control relays and solenoids. These transformers 
generally are sold or specified on a volt-ampere 
load basis determined by the temperature rise of 
the windings operating continuously at full load. 
However, to obtain the required voltage under 
transient conditions, the regulation of the trans- 
former becomes the controlling factor. 

The regulation R is given approximately by the 
formula 


IR cos6@ , IX siné@ 
Rae See Oger 


‘but since sin @é= \/ 1 —cos? @ 
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Fig. 2—Further examples of the diversified lines of 
transformers designed as components of electrical 
equipment. At A is a pie-wound modulation trans- 
former for use with communication equipment, made 
by Standard Transformer Co.; marked B is a normal 
reactance-type step-down control transformer and C 
is in the same category, but designed for condulet- 
mounting, both products of Chicago Transformer 


the equation becomes 


IR cos@ , IX Vv 1-cos?6 
a E 

But cos@ is the power factor. Therefore, the 

smaller the power factor the larger becomes the 


Ra 





radical \/ 1—cos?@ and the more pronounced is 
the effect of the transformer reactance X on the 
regulation and on the secondary voltage. Unfor- 





Table I—Facts Required for Proper Design 
or Specification of Built-In Transformers 


Primary voltage and frequency. 

Secondary full-load voltage. 

Either the maximum open-circuit secondary voltage 

or the maximum regulation. 

Maximum load current. 

Duty cycle of load. 

Power factor of load. 

Tap voltages, if required, and whether taps are to 

be for reduced capacity or rated capacity. 

Mounting dimensions or space limitations that must 

be met. 

9. Whether for open wiring or conduit connections on 
both the high- and low-voltage sides. 

10. Whether core and coils only or an enclosed trans- 
former is required. 

1l. Special insulation requirements. 

12. Special humidity, temperature, or vibration condi- 

tions that must be met. 


2 NAP whe 
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Div., Essex Wire Corp.; at D is shown a control trans- 
former for supplying 8, 16, or 24 volts from 110-volt 
mains; E is a 460/115-volt, 0.15-kva power circuit 
transformer; both D and E have built-in circuit break- 
ers and both are made by Jefferson Electric Co.; at 
F is a special 110/3-volt, 0.25-kva transformer made 
by U. S. Transformer Company for supplying heat- 
ing energy to a knife blade for cutting waxes, etc. 


tunately, the power factor of the control load on 
machine tools is very low (around 10 per cent on 
multiple relay panels) so that the designer has the 
choice of using a relatively large standard trans- 
former or a much smaller transformer having a low 
resistance. Attempts to compensate for the poor 
regulation by providing additional secondary turns 
are not to be recommended because of the danger of 
applying overvoltage to the relay coils. It should be 
pointed out, however, that the transient conditions 
in the operation of relays and solenoids are of very 
short duration. This condition implies that if con- 
stant voltage could be held for a very few cycles, 
the transformer could be better applied to fit the 
normal load it has to carry. 

The machine tool dilemma accents the import- 
ance of the designer appreciating the entire picture 
before specifying the transformer. In Table I are 
listed the facts which must be established before the 
transformer can be designed or selected. The first 
reaction to this list is that such a specification would 
require a special transformer for every product, 
thereby increasing the cost inordinately. Actually, 
the reverse is true because, with all the facts, much 
of the guesswork is removed from the transformer 
selection and it can be engineered to the job more 
closely. Also a slightly more expensive transformer 
may effect a material reduction in the cost of the 
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overall design while improving the performance of 
the product. 

As an example, consider the field of induction 
and dielectric heaters. Originally power was sup- 
plied to these units by high-reactance transformers 
with manual controls. Now the trend is toward 
the use of voltage-regulating transformers utilizing 
the stabilizer action afforded by a tuned circuit 
with the inductance operating at high-core density. 
Obviously such transformers are more expensive 
than the ones they replaced but with them it is 
possible to improve the performance of the heaters 
and reduce the overall cost. 

The constant-voltage transformer assures com- 
plete and automatic maintenance of optimum fila- 
ment voltage under all conditions of operation. Its 
current-limiting feature prevents high current surges 
at the instant the filament voltage is applied to 
the tube. Both combine to extend the tube life, 
thereby reducing operating costs. Manual control is 
unnecessary with the constant-voltage transformer 
so that the control with its associated meter is 
eliminated. This removes the responsibility of con- 
trolling the filament voltage from the operator, 
thereby simplifying the operation of the device. 
Certainly these savings and improvements in the 
overall design justify the use of the more expensive 
transformer. 

Another important field in which the success de- 
pends upon the designer’s appreciation of the prob- 
lems covers those applications where the _ high- 
reactance, or bell-ringing transformer, supplies the 
power. The Underwriters’ Laboratories specify that 
the primary voltage of these transformers cannot 
exceed 250 volts and the secondary open-circuit 
voltage shall not exceed 30 volts. The secondary 
current cannot exceed 6 amperes when measured by 
an ammeter connected across the secondary ter- 








Secondary voltage, ‘/. of open circuit 























0 20 40 60 80 100 
Power output, °/o 


Fig. 4—Power and current output of a high-reactance 
bell-ringing transformer at 70 and 100 per cent power 
factor, varying with secondary voltage. 
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Fig.- 5 — A 208-550/92 
110-volt, 0.15-kva multi- 
tap transformer for 
machine-tool applications 
with built-in circuit 
breaker. 





General Elec. Co. 


minals and the temperature rise of the casing shall 
not exceed 50 C when the transformer is operating 
at rated primary voltage and frequency with the 
secondary short-circuited. The National Electrical 
Code permits the use of annunciator wire in the 
secondary circuits. These high-reactance transform- 
ers need no protection because they cannot be 
damaged when operated with their secondaries short- 
circuited. However, as shown in Fig. 4, the volt- 
ampere output, the secondary voltage and current 
are functions of the impedance of the load. Hence 
the size of the transformer is established by the 
current and voltage rating of the device, referred to 
these curves. 

Another important factor which must be studied 
in the selection of built-in transformers is the effect 
of the device on the operating temperature of the 
transformer. Normal reactance control and power 
transformer ratings are based on a maximum tem- 
perature rise when operating at full load. The tem- 
perature rise is directly proportional to the losses 
and inversely proportional to the heat dissipation 
of the transformer. Some manufacturers hold down 
their losses by the liberal use of copper in the wind- 
ings and by the use of high-grade alloy steel in the 
magnetic circuit, whereas others rely upon greater 
heat dissipation. The extreme is found in resistance 
welder transformers which employ water-cooling to 
dissipate the heat. If the heat dissipation is changed 
when the transformer is installed in the product, 
the rating must be changed to compensate for the 
effect. If forced draft is available in the product, 
a smaller transformer can be used and if normal 
radiation and convection are reduced, a larger one 
is necessary. 

Because of this, transformers of different manu- 
facture are not always interchangeable when used 
as built-in components even though they have the 
same rating and temperature rise. This is borne 
out by the experience of a controller manufacturer 
who was mounting 140-kva auto-transformers in 
4x4x6-ft steel cabinets with contactors, condensers, 
potential and current transformers. The transformer 
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Table 1l—Comparison of 2-kva 450/117-volt, 
60-cycle, Steel-Case Transformers with Class 
A, Class B, and Silicone Insulation 





Class B 
Type of insulation Class A (Navy Spec.) Silicone 
Weight, Ib. 92 70 45 


Volume (cu. in.) 2200 1020 777 
Temp. rise C 55 80 116 
Core loss, watts 4l 36 
Total loss, watts 105 126 
Regulation at 100% pf, % 2.6 a2 
Regulation at 80% pf, % 4.3 4.1 
















































of one manufacturer heated excessively in the in- 
stallation whereas that of another performed satis- 
| factorily even though both were designed for 55 C 







rise at full load. 

Another factor under the control of the product 
designer which can simplify the transformer selec- 
tion problem is the design of the circuit. In many 
electronic devices the more expensive transformers 
having complete internal electrostatic and electro- and the reason for each. 
magnetic shielding are necessary to keep the high- In studying the trends in transformers used as 
frequency currents from wandering through the built-in components of electrically operated products 
transformer. Such shielding also is available for it is hard to isolate their trends from the trends in 
ignition transformers to prevent the oscillations set standard power transformers for two reasons: In 


Westinghouse Elec. Corp. 


Fig. 6—Type C transformer with Hipersil core and 
class B insulation built into an RCA rectifier for in- 
dustrial equipment. 


up in the spark circuit from reaching the power the first place there is no sharp line of demarcation 
line and causing radio interference. However, in between the two because, as the electrical load of the 
| many cases, the effect can be reduced materially by machine grows, the larger becomes its transformer. 
balancing electrically the high-voltage circuit with eventually encroaching on the power field. In the 
| respect to ground, thereby eliminating the need for second place, trends which prove successful in power 
the more expensive transformer. Hence the product transformers soon will find their place in the product 
designer, in evaluating the specifications of his trans- field where the problems are similar. Hence, when 
| former, can eliminate costly special features in some reference is made to power transformers in dis- 
cases by studying them in relation to his product cussing trends, it must be borne in mind that it is 
used merely because more complete data are avail- 

Sees fs: Sie. Dev. able in that field. 
Perhaps the most pronounced trend is toward 
1 handling more power in less space with lighter 
i equipment. This trend received its greatest impetus 
} during the war when the weight of all equipment 
hecame of paramount importance. Now it is apparent 
: that some of these space-and-weight-saving features 


will be used in commercial transformers. 

One simple means of decreasing the size and 
weight of the transformer is to reduce the size of 
the wire and operate it at a higher temperature. 
Actually, the problem is not that simple because 
the question of losses and regulation at the higher 
temperatures becomes a controlling factor and each 
time the operating temperature is boosted the trans- 
former must be redesigned. In Table II is shown 
an interesting comparison of 2-kva_ transformers 
made respectively with class A. class B, and silicone 
insulation, but otherwise similar. Changine from 
class A insulation, operating at 55 C, to class B at 
80 C reduces the weight 24 per cent and the volume 
54 per cent. Increasing the operating temperature 
still higher to 116 C with silicone insulation makes 
Fig. 7—One of many special designs of power trans- it possible to produce a transformer weighing 51 


formers engineered to fit specific requirements of per cent less and having 65 per cent less volume 
voltage, frequency, regulation, duty, etc. (Continued on page 200) 
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Methods of Instantly Reversing 


Capacitor-Start Motors 


Eight ways are analyzed, including those using current or 
potential relays, both with and without centrifugal switches, 


as well as unconventional forms of centrifugal switches. 


W. R. APPLEMAN 
Development Engineer 
Master Electric Company 


INCE the war, there seems to have arisen a 

very definite interest in instantly reversible 

motors. Some of these are for use in the 
machine tool field. When used in established fac- 
tories, these motors may be of the polyphase type. 
Polyphase motors are inherently instantly reversible. 
Interchanging any two leads of a three-phase motor 
or interchanging the two leads of either phase of a 
two-phase motor reverses it instantly. 

Although the commutator may flash and burn, d-c 
motors will come to an abrupt stop and _ start 
promptly in the opposite direction if, when the switch 
is thrown, the connections to the armature are 
reversed. 

Many instantly reversible motors must be used, 
however, when only single-phase power is available. 

The smaller machine shops as well as the vast 
market for household equipment, both fall into this 
category. Into this last group fall the domestic door 
operators which are proving increasingly popular. 
When the door starts to close on the family car, 
dog, or baby, the owner must be able to reverse it 
promptly. 

Incorporating instant reversibility into a single- 
phase design is quite complicated. In motors of the 
straight-repulsion type, the armature is never short- 
circuited so the brushes carry current at all times. 
Such motors can be reversed instantly by mechan- 
ically shifting the brushes, by using a special stator 
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Fig. 1—Capacitor-start induction-run motor circuit 
using current relay. 
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winding construction, or by employing two sets of 
insulated brushes—one for each direction of rotation. 
Commutation, brush wear, commutator wear, and 
radio interference are some of the main complaints 
against this construction. 

Capacitor-start motors can be designed with suff- 
cient capacity left in the phase circuit while the motor 
is running to make them instantly reversible. These 
motors are very noisy and inefficient. The condensers 
remain in the circuit for too long a time to permit 
the motors to be operated frequently. An alternative 
method of using a transformer and oil-filled con- 
denser with sufficient capacity to cause the motor 
to be instantly reversible has the same disadvantage 
of noise and inefficiency. It is the more expensive 
of the two to build but has fewer condenser failures. 

The most desirable type of reversible single-phase 
induction motor appears to be the capacitor-start in- 
duction-run type using some ingenious means of 
making it instantly reversible. Most of the methods 
to be described are patented so the reader must 
exercise due care in adopting any of them. 


Current Relay Replaces Centrifugal Switch 


Some capacitor-start induction-run motors use a 
current or series type of relay ,in place of a centri- 
fugal switch. The coil of the relay, wound with a 
few turns of large wire, is inserted in series with 
the main winding. The contacts are inserted in 
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Fig. 2—Capacitor-start induction-run motor circuit 
with potential relay. 
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Fig. 3—Instantly reversible capacitor-start induction- 
run motor circuit with potential relay coil across the 
capacitor. 
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Fig. 4—Instantly reversible capacitor-start induction- 
run motor circuit using a single-pole double-throw 
relay and a centrifugal switch with two front contacts. 
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Fig. 5—Instantly reversible capacitor-start induction- 
run motor circuit with potential relay and single-pole 
double-throw centrifugal switch. 


series with the starting winding and an electrolytic 
condenser. The relay is normally open. The surge 
of current through the main winding under locked 
condition, as at starting, is great enough to close the 
relay contacts. As the motor comes up to speed the 
current in the main winding reduces to the point 
where the relay drops open. This is usually set to 
function at approximately 75 per cent synchronous 
speed. Fig. 1 illustrates this circuit. 

The current relay is sensitive to a variation in 


‘line voltage. If the line voltage is low, the current 


flowing through the main winding drops to such a 
value that the relay fails to hold in as long as it 
should, resulting in its operation at too low a speed 
for best pull-up torque. If the line voltage is high, 
the current flowing through the main winding does 
not decrease rapidly enough, as the motor comes up 


to speed, to permit the relay contacts to open at a 


low enough speed. Again the pull-up torque is ad- 
versely affected and excessive voltage is impressed 
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across the condenser. 

Largely for this reason, current relays have been 
limited in their application to locations where the 
variations in line voltage are small or where the load 
that is brought up to speed is not too near the 
maximum torque of the motor. A relatively large 
number have been used with domestic appliances as, 
for example, electric refrigerators. Here, reversibility 
was not the problem. Relays have been adopted on 
this application because, unlike the centrifugal 
switches which are mounted on the motor shaft, they 
could be mounted away from the sealed-in unit. 
Neither the wear of a centrifugal switch nor the 
spark at the time of operation, therefore, presented 
any problem. A motor using a current relay is, 
however, capable of rapid reversing. 


Use of Potential Relay 


When a current relay will not handle the applica- 
tion satisfactorily, a more expensive type—the poten- 
tial relay—is often used. This type relay has its 
coil connected across the starting winding and its 
contacts in series with the starting winding. It has 
normally closed contacts. 

As the motor speeds up, the voltage across the 
starting winding increases. When it reaches a pre- 
determined value, the relay opens the starting cir- 
cuit. When the line voltage is low, the voltage across 
the starting winding builds up slowly so the motor 
reaches a higher speed than normal before the relay 
trips. When the line voltage is high, the relay trips 
earlier than normal but since the motor is stronger 
because of the higher impressed voltage, the main 
winding alone will bring the motor up to speed. 

Diagram of connections, Fig. 2, shows the standard 
potential relay circuit. Unlike the circuit using the 
current relay, this motor is not instantly reversible. 
Even after the power is shut off, a period of several 
cycles is required for the voltage across the starting 
winding to decrease to the point where the relay will 
drop closed. 

How to gain the benefits of the potential type relay 
and still make the motor instantly reversible has 
given rise to a number of different circuits, most of 
which are patented or have patents pending on them. 

One method is to place the relay coil in parallel 
with the condenser. Fig. 3 shows a version of this 
circuit. The voltage across the condenser decreases 
at first and then increases as the speed increases from 
starting. As the turn ratio between the starting and 
main winding is increased, this rise in voltage becomes 
increasingly sharper so a given voltage is reached at 
a lower speed. As this circuit has not proved very 
successful to date, it is not in common usage. If the 
voltage that could be applied safely to the standard 
110-volt electrolytic condenser were higher, this cir- 
cuit might then prove more popular, as the point of 
operation of the relay could then be on the steeper 
part of the voltage curve. 

The most popular instantly reversible capacitor 
motors use both a centrifugal switch and a relay. 
The use of a centrifugal switch alone does not permit 
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the motor to be instantly reversible as it will not 
allow the starting circuit to close until the motor 
slows down. In a number of circuits the use of the 
relay alone would not permit the relay to close under 
a condition of overload. The combination gives 
instant reversibility plus the closing of the starting 
circuit under overload. Fig. 4 shows the diagram of 
connections for a single-pole, double-throw relay and 
a special centrifugal switch. When power is applied, 
the relay is energized, opening the normally closed 
contacts and closing the normally open contacts. In 
both positions the relay coil is directly across-the-line 
as long as the centrifugal switch is closed. 

As the motor increases in speed, the centrifugal 
switch opens the starting circuit. The motor is then 
running on the main winding alone as a straight 
induction motor. 

When the circuit is broken and the starting 
switch reversed, the relay is de-energized, opening the 
normally open contacts and closing the normally 
closed contacts. The starting circuit is now closed 
through the relay contacts and since the main winding 
is connected for the opposite direction of rotation, a 
braking force is applied to the motor. 

The relay coil, in series with the resistor, is now 
across the starting winding. If power is applied to 
the motor terminals, the relay will not be energized 
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Fig. 8—Instantly reversible 
centrifugal switch for ca- 
pacitor-start motor. The 
switch shown at the right 
has two members, one 
fixed, the other capable of 
partial rotation under fric- 
tional torque. It is used in 
conjunction with a conven- 
tional centrifugal switch. 
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Fig. 9—Circuit for instantly reversible capacitor mo- 
tor with the special centrifugal switch shown in Fig. 8, 
but no relay. 
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Fig. 6 — Three- 
lead reversible ca- 
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Fig. 7 — Three- 
lead instantly re- 
versible capacitor- 


“Centrifugal 
Switch 


start induction- 
run motor with 
potential relay 
and single - pole 


double-throw cen- /PDT Switch 


trifugal switch. 


sufficiently to cause it to operate because the series 
resistor reduces the voltage across the coil. When the 
motor decelerates to a sufficiently low speed, the 
centrifugal switch closes, connecting the relay coil 
directly across the line through the normally closed 
contacts of the relay. Its operation is then as previ- 
ously described. 

Fig. 5 shows a circuit using a potential type relay 
in connection with a single-pole, double throw centri- 
fugal switch. The relay coil is connected across the 
condenser when the centrifugal switch is in the stop 
position. It is of the normally closed type and so 
wound that the contacts open as soon as power is 
supplied to the motor. 

Since the centrifugal switch is in the stop posi- 
tion, the motor starts as a capacitor motor with the 
condenser in series with the starting winding. As 
the motor speeds up, the centrifugal switch moves 
to the run position. The starting circuit is now open. 
With the relay coil in series with the starting wind- 
ing, the major portion of the /R drop is across the 
relay so it remains energized. 

When the power is shut off, the relay contacts are 
closed, completing the starting circuit as a split- 
phase motor omitting the condenser. The relay coil 
is shorted out of the circuit, so if power is applied 
again the relay is not energized. 

When the motor slows down sufficiently as a split 
phase to permit the centrifugal switch to return to 
the stop position, the relay coil is then across the 
condenser and the starting circuit completed through 
the condenser. If power has again been applied in 
the opposite direction, the relay contacts will open, 
the motor will come to a stop, and then start in the 
opposite direction as a capacitor motor. 

For applications where the number of poles in the 
control switch have been of primary importance, 
variations of some of the above circuits can be made 
by winding the main and starting windings of the 
motor identically and using either winding as the 
main for one rotation and the start for the opposite. 

This type winding forces the designer to put half 

(Continued on page 182) 
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Variable-Speed Drive in an 





Ophthalmic Exercise Instrument 


With a constant-speed motor, variable rate of rotation 
of the large disk is obtained between 12 and 47 rpm, 
controlled by turning a small knob through 180 deg. 


T. J. ARNESON, JR. and HAROLD E. ARNESON 


Korector Sales Company 


HE Arneson Korector is an instrument used by 

ophthalmologists, optometrists, and oculists for 
eye muscle and fusion training through rotational 
exercise. It is used under professional supervision in 
conjunction with prisms of varying power which are 
worn by the patient to provide a stress for the ocular 
muscles to work against while the eyes focus on a 
small, round target located at the edge of a large, 
figured, rotating disk. In practice the target provides 
stimulation for the central fields of vision while the 
design on the disk stimulates the peripheral fields. 
During treatment the patient is seated with the center 
of the disk at eye level and twenty inches from his 
eyes. The disk revolves slowly, 15-45 rpm, and is 
reversible. It is adjusted to the speed most comfort- 
able for the patient and is reversed occasionally to 
provide a thorough work-out for all the eye muscles. 
The instrument is used according to findings made 
during the doctor’s examination, muscle deficiencies 
and inadequacies of fusion being built up by exercise 


Fig. 1—The older design 

which was replaced with 

the instrument described 
herein. 






with gradually increasing prism power. 

The basic instrument and technique were devel- 
oped by Dr. T. J. Arneson some twenty-five years 
ago. The instrument has been under manufacture 
since 1929, chiefly by license to instrument manufac- 
turers. In 1942 the manufacture of the instrument 
was taken over by the Korector Sales Company. The 
war suspended all attempts at production and nothing 
was done until the war’s end at which time a re-de- 
signing of the unit was undertaken. The problems 
were as follows: 

1. A 20-in. disk must be rotated at a speed variable 
from 15 to 45 rpm. 

2. The disk must be quickly reversible at any given 
speed. 

3. There must be no perceptible variation in speed 
of the disk. 

4. It must operate with an absolute minimum of 
noise because of the nervous condition of many of the 
patients. 

5. The speed and reverse controls should be easily 
accessible to the patient so that too much attention 
is not required of the practitioner. 

6. The disk must be well illuminated without glare. 

7. The target should be illuminated from behind 
by a small pilot light if possible. 

8. An interval timer would be an asset. 

9. The vertical movement of the stand should be 
counterbalanced to make for easier adjustment. 

10. The exterior should be styled so as to harmo- 
nize with other modern ophthalmic instruments and 
be an asset in sales promotion. 

11. The unit must lend itself to production in rela- 
tively small quantities. 

The previous models, one of which is pictured in 
Fig. 1, were all driven by worm-geared series motors, 
reversed by switching the leads, and controlled by 
various rheostats and resistor circuits. The disk was 
mounted directly on the slow-speed shaft. The motor 
and switches were enclosed in a box-shaped housing 
with the switches protruding from the bottom while 
the light illuminating the disk was mounted on a 
gooseneck fastened to the top. 
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Fig. 2 (Above)—The re-designed 
product, showing front view of the 
rotating disk with pattern and illumi- 


nated target. Stationary lamp en- 
closure at top and speed control 
knobs below. 


The appearance of this unit was obviously poor 
and, despite all efforts to improve it, the speed con- 
trol was never satisfactory. The motor raced and 
slowed, requiring almost constant attention to keep it 
within limits, and it seldom had power to reverse at 
low speed. The switches were inconveniéntly located 
for both the doctor and patient, and motor and gear 
noises were very irritating inasmuch as both were 
resonated by the large, flat, metal disk. 

In re-designing the instrument, ease of production 
indicated a series-type motor but all attempts to 
achieve satisfactory performance failed. Stability at 
slow speeds, even using an armature-shunt rheostat 
or tandem rheostats, required at least a 200-1 ratio 
and this made for too much noise at top speed. Dis- 
counting the noise, speed control still was not at all 
satisfactory. The logical alternative, therefore, was 
some mechanical means of obtaining reversal and 
speed-change while using a constant-speed induction 
motor. The basic design of the drive mechanism was 
evolved after extensive experimentation with differ- 
ent types of control methods. 

The final design of the instrument, as shown in 
the photographs, uses a 1/30-hp, 1500-rpm, shaded- 
pole motor of a standard design. It drives the disk 


FEBRUARY 1948 


Fig. 3 (Right)—Rear view of the 
3-piece metal casing, finished in 
satin aluminum. 
Large center knob sets the timer, 
small knobs below are for disk 
and target light switches. 


Fig. 4 (Below)—Rotary disk is 
reversed at left, showing hub to 
which disk is cemented and which 
is rotated by friction drive from 
one or the other, inside or outside 
the rim of the hub, of the two 
belted driving pulleys at the left 
of the mechanism in the station- 
ary disk at the right in this photo. 





through the combination of a variable-pitch pulley 
and a rim-and-dual-roller arrangement. The variable- 
pitch pulley gives a 3.9-1 ratio, providing a disk speed 
of 12-47 rpm. The reversal is accomplished by alter- 
nately engaging either the outside or inside roller 
with the rim. The total reduction ratio is approxi- 
mately 100-1 at minimum speed, all accomplished 
with belts and rollers. Control is by rods connecting 
levers on the speed-change and reverse elements t 
eccentrics turned by the control knobs. Pressure on 
the rollers is obtained by compression springs over 
and under the reverser arm where the control rod 
passes through (Fig. 9). These springs are adjusted 
by jam nuts to provide proper pressure when the 
control eccentric is turned to its “stop” position, 10 
deg past center; thus the spring tension holds the 
control in its operating position. The speed-change 
control turns 180 deg and provides rotary motion to 
the arms carrying the speed-changer shaft, giving the 
5/16-in. lateral movement necessary. 

The belts to and from the speed-changer are ™%-in 
wide rubber and fabric V-belts. The small round belts 
to the idler pulleys are molded of synthetic rubber 
Che idler roller tires are cut from synthetic rubber 
tubing and ground to size on the pulley. The motor 
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Fig. 5—Front view of the control box assembly with 

stationary disk removed. Control rods below are 

moved by eccentrics rotated by knobs at bottom and 

are connected to linkage at top, some of which may 
be seen in Fig. 6. 


pulley is machined from steel and is finned to reduce 
heat transfer from the motor shaft to the belt. 

In working with the pilot models it was found that 
the sliding center-section of the variable-pitch pulley 
would either rattle or stick, depending on whether the 


Fig. 6—Rear view with stationary disk removed. 

Motor at left center, disk shaft in bearing at center, 

speed changer with linkage right of center and main 

driven pulley of disk friction-drive assembly at right. 

Opposite side of disk friction-drive may be seen at 

left in Fig. 5. Target light and wiring is at upper 
left on disk. 


Fig. 7—Hub of rotating disk in place, with friction 

drive pulley against exterior rim. For reversed rota- 

tion, the drive-pulley assembly is swung to the left 

and the other pulley makes contact with the inside 

of the rim. Groove in hub surface for target-light 

wire is visible at upper right. Disk is cemented to 
hub surface under pressure. 


fit between it and the bearing tube was loose or tight. 
As shown in the exploded photo of the pulley (Fig 
10), this was overcome by using a pair of SAE F-5 
felt washers as bearings. The inside diameter of the 
washers is 7/16-in., while the tube they fit over is 
14-in., thus making for a smooth-sliding fit which 
wipes away any belt dust while eliminating the pos- 
sibilitv of a rattle. The sides of the pulley were 
changed from aluminum to cast iron because the for- 
mer developed a belt squeak after wearing smooth. 

Experimentation also showed that, even with an 
induction motor, resilient mounting would be neces- 
sary and that shear-type mounts would remove far 
more vibration than any other means. Therefore, the 
motor is mounted on three 2-lb mounts, two in front 
and one in back. The mounts carrying the speed- 
changer shaft were added when it was found that un- 
avoidable roughness in the belts caused a rumbling 
sound. They are protected from oil drippings by a 
thin washer placed between them and the shaft. In 
order to reduce the necessity for oiling, all bearings 
are of porous bronze with the space between them 
filled with oil-impregnated felt washers. The shafts 
are carburized and centerless-ground. Tension on the 
V-belts is adjusted by an eccentric bushing carrying 
the idler-arm boss; turning it 180 deg gives a 3/16- 
in. take-up (Fig. 8). 
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Fig. 8—Component parts of the disk friction-drive. 
They are shown in same relative position but from 
the opposite side as seen at the left of Fig. 5. The 
bent arm on the piece second from the right above 
connects to the control rod as shown in Figs. 5 and 6. 


\s mentioned previously, the limited market for 
ophthalmic instruments made it important to design 
a mechanism that would lend itself to small-lot manu- 
facture. Therefore, all possible parts are of cast alu- 
minum and of a shape readily machinable on hand- 
screw and second-operation machines. 

The main objectives in re-styling were to make an 
attractive exterior, place the controls where the pa- 
tient could reach them, recess the disk into the hous- 
ing and, if possible, eliminate the troublesome and 
unsightly gooseneck lamp. In addition, there should 
be provision for a 60-min interval timer to shut off 
the instrument at the end of a predetermined number 
of minutes, and a small light behind the jewel in the 
target to add definition. 

As shown in the photographs, all elements are 
new included in a neat, functional enclosure the de- 
sign of which was first worked out in sketches and 
drawings an1 then transferred to wooden mockups. 
I-xperiments with the mockups disclosed that a 
40-watt tubular reflector bulb would light the disk 








Fig. 10—Parts in bottom row assemble to form the 
center section, above, of the variable-pitch pulley. 
Outer flanges and bearing tube, at sides in top row, 
complete the assembly. In operation, two V-belts run 
on this double pulley, one from the motor, the other 
to the main pulley of the friction-drive assembly. 
By moving this variable-pitch pulley in one direction 
_or the other, one V-belt rides higher and the other 
lower in the V-grooves, the center section shown 
above sliding along on the bearing tube to conform. 
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Fig. 9—Reversing control linkage, exploded. Plastics 
knob at right turns crank disk with hole near outer 
edge into which crank on lower end of control rod 
is fitted. Rotation of knob and crank disk then 
raises or lowers control rod, turning collar at left 
which is on stud carrying friction-drive assembly. 
One of the springs on the rod is compressed, which- 
ever direction the knob is turned, and holds the 
rod in position with pressure applied to the friction- 
driving pulley. 


adequately at a point near enough so that the shade 
could be incorporated into the housing. When the 
final design was approved the mockups were used by 
the pattern-makers as models. The exterior consists 
of four parts: 

1. The upper housing which includes the shade, 
the timer, and the disk-light and target-light switches. 
It covers the back side of the mechanism. 

2. The control box casting which attaches to the 
stand and forms the frame for the mechanism. 

3. The stationary disk which attaches to the con- 
trol box casting and to which the housing is fastened. 
It forms the recess in which the rotating disk re- 
volves. Of 22 gage steel, its edge and internal bead 
are formed by spinning. 

4. The rotating disk of 0.062-in. half-hard alu 
minum with its edge spun down. To eliminate screw 
or rivet blemishes on its face, it is cemented under 
heat and pressure to the hub by the use of a recently- 
developed adhesive which gives a tremendously strong 
bond. The diameter and pattern on the face of the 
disk remain the same as previous models of the in- 
strument. 

Trim was added to the upper housing in the form 
of a raised grille around the sides and back ( Fig. 3). 
This is polished to a satin finish after painting. In- 
serted in the center of the top band are matching 
strips bearing the product name. A name strip is 
fastened to the bottom of the lamp enclosure to add 
trim and identity to the front of the instrument. 

The timer knob is an aluminum casting, machined 
all over, with graduations in the form of an etched 
tape staked in a groove around its circumference. 
Switches for the disk- and target-lights are provided 
With small, etched, round “off-on” plates having the 
switch-shank holes punched off-center to allow read 
ability of their lettering. The switches are fitted with 
small plastics bar-knobs. The control box has a dial 
plate with graduations for the two control knobs. Its 

(Continued on page 192) 
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The Container, too, is an Integral 
Klement in Product Design 








Don’t expect packaging to compensate for weaknesses in your product, 
and don’t let a well-designed product be impaired by incompetent packing. 
Sound product design and sound package engineering go hand in hand and 
should be integrated while the product is still in the drafting-board stage. 


ALEX. E. JAVITZ 
Associate Editor 
ELECTRICAL MANUFACTURING 


OU’VE DESIGNED your product. You've 

completed your development work, laid down 

the specifications, built the prototype, run 
your performance tests, made ready for commercial 
production. What about the packaging of your 
product? Is that an afterthought? Is the job merel) 
relegated to the shipping department? Will it be 
assigned to a packaging engineer within your organi- 
zation? To an outside consultant? Where does 
your responsibility as the product engineer-designer 
begin? Where does it end? Are you sure your prod- 
uct is entirely adaptable to a functional, efficient and 
economical container? 

A rather intensive field survey conducted by the 
editors of ELECTRICAL MANUFACTURING indicates a 
surprising degree of interest in these questions. The 
survey was made among electrical product engineers, 


ESIGN engineers frequently neglect the importance 

of properly engineered containers for their prod- 
uct owing to an impression that packaging is primarily 
a matter of styling for sales-appeal. This is unfortunate 
because a clear-cut distinction should be made between 
package engineering for shivning protection and pack- 
age styling for display and sales purposes. 

This discussion is devoted to packaging design in its 
engineering aspect and as a relevant factor in product 
design. The engineering aspect of packaging and con- 
tainer design should be obvious. The practice involves 
a study and determination of many engineering factors. 
These include mechanical stresses; shock resistance; 
corrosion protection; selection of materials of construc- 
tion; specification of vibration-mounts, moisture-barriers, 
fasteners, cushioning materials, sealing tapes, and many 
other components. Moreover, precise test procedures 
are available. 

These are all elements that basically relate to the 
efficiency, life, performance and cost of the product 
being packed. It should be apparent therefore to the 
product designer that his job and the job of the pack- 
aging specialist can logically be correlated and that 
they have a community of enginecring interest—the 
product itself. 





industrial designers, packaging engineers, and con- 
tainer manufacturers, so that a comprehensive cross 
section of opinion was obtained. The evidence im 
pressively points to these major conclusions: 

1. The product designer owes a real and con- 
tinuing responsibility to the engineering design of the 
packaging for his product, but he too frequently fails 
to recognize this responsibility. 

2. He should consult with a packaging specialist 
while the product design is still in drafting-board 
stage so that both areas of work can be properly 
integrated and necessary design modification made 
before the product itself gets into production. 

3. This integration of effort is practicable no 
matter how small the organization may be, and can 
be implemented with equal effect whether the pack 
aging specialist is a part of the organization, an out- 
side consultant, or a staff-member of a container 
manufacturer. 

What are these integrated design considerations ? 
And what are the mutual obligations of the product 
designer and the packaging specialist once a system 
has been set up whereby their efforts are suitably 
correlated? The answers are various and in many 
instances are the reflection of the individual experi- 
ence of the men concerned and of the products in- 
volved. Far more space than is here available would 
be needed for a complete exposition, but the basic 
points that form a common denominator to the over 
all problem have been summarized and highlighted 
for reference in the table that appears on the opposite 
page. A study of these points should sharply under 
score the importance of the problem to the design 
engineer. (Specific case histories are illustrated on 
the following pages. ) 

Interestingly enough, the packaging specialists were 
the ones most anxious to emphasize that a properly 
engineered package is essentially an integral element 
of product design. It was inferred that too many 
product designers neglect or ignore this factor. Asa 
result the packaging men are frequently forced to 
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1. The packaging of a product should start at the draft- 
ing board when the product is designed. The best 
engineered package cannot fully compensate for a 
poorly constructed product. 


2. Provide adequate strength in all critical parts of the 
product to eliminate need for extravagant protection 
in shipment. The latter may cost more than to correct 
the original product deficiency. Low-strength ma- 
terials may prove false economy. But a balance must 
be struck between the cost of making a product 
rugged and the cost of making the shipping package 
rugged. The final appraisal is in terms of relative 
shipment conditions, duration of storage before use, 
and actual service conditions. 


3. Design bases, backs, frames or other features of 
construction so as to permit the simplest and lowest- 
cost practical means of attachment to skids, crates, 
etc. or blocking and cushioning in containers. 


4. Wherever it is appropriate, design compactly or pro- 
vide for shipment KD (disassembled) thus making 
possible the use of smaller, lighter and more econ- 
omical containers. 


5. Consider the possible advantages of incorporating 
mounting lugs, rings, eyes or other extra components 
in your product to insure adequate anchoring in the 
container. 


6. Watch out for ornamental frills or projections on your 
product that are too close to the corners, so that 
bearing areas for interior packaging are minimized. 


7. Watch out, too, for badly placed knobs or handles. 
Also check carefully gussets, fasteners and other 
points of stress. 


8. Would the addition of stretchers, braces, corner re- 
inforcements, etc., reduce the unsupported span, 
thereby adding strength to the product? 


9. Don’t change product specifications in materials or 
components, or redesign structural elements, external 
shape, etc., without advising your packaging depart- 
ment or engineer. Even minor changes, such as in 
fasteners or in thickness of metal sections, may im- 
pair effectiveness of the container. 


10. Determine what limiting factors in product design, 
such as weight and dimensions, can affect decision 


*Compiled by the editorial staff of ErecrricaL MANuFactuRING from information supplied by various authorities in the field, as 
acknowledged at the end of the article. Various published data have also been drawn on as noted under ‘‘References,” also at the end 


of the article. 1, 2, 3 


tSee ASTM Standards 1946, Part III-B, for various packaging standards as listed in the index under Containers, also under Paper. 
See various available Joint Army-Navy (JAN) Packaging Specifications and Army-Navy Joint Packaging Instructions (JPI). 


design a package or container around a product that 
incorporates a number of weak structural members. 
unsuitable finishes, or other unsatisfactory elements 
that unnecessarily increase container costs, lead to 
shipping damages, or otherwise impair the ultimate 
value of the product. Product designers were asked 
to remember that the purpose for which any product 
is designed is not realized until the product has been 
packed, shipped, delivered safely to point of dis- 
tribution or use, and finally put to use by the ulti- 
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Some Basic Considerations for the Design Engineer in Integrating 
Product Design with Container Design* 





on basic type of container structure such as wire- 
bound box or crate, cleated wood box, corrugated fiber- 
board box, solid fiber board, or other type. 


11. Evaluate the comparative advantages of various types 
of inner protective or cushioning materials, such as 
sponge rubber, felt, cotton wadding, corrugated paper- 
board, aluminum foil, plastics film and _ stripcoats. 
Do you need desiccants for dehydration? 


12. Is the finish of your product compatible with the type 
of inner wrap or cushioning material proposed? Will 
the finish abrade? Will it tarnish? Will self-sealing 
tape leave a stain? 


13. Should vibration-mounts be integral in the product, 
or provided in the container? 


14. In plastics housings, such as radio cabinets, watch 
out for structurally imperfect hollow feet and lack of 
simple, straight bearing surfaces against which out- 
side shock in transit can be evenly distributed 
through the inner packing. 


15. Submit development models to packaging department 
or engineer to check for adaptability to suitable 
packing. 


16. Arrange to participate in all container performance 
tests. See that loaded container tests are included. 
Check published ASTM, JAN and other standard 
specifications for test methods.+ See that periodic 
field tests are made. 


17. Arrange to have packaging department send you 
copies of all functional drawings and packaging spe- 
cifications, etc., for your check. 


18. If your product is intended for overseas shipment, 
investigate special requirements, such as protection 
against humidity and salt-water corrosion, extra-rough 
handling, extended storage under tropical conditions. 


19. Check these overall points: Does the container pro- 
vide sufficient internal clearances? Does the product 
fit into the package so that it does not move around 
too freely, yet has sufficient movement for shock- 
absorption? Is the product properly positioned and 
supported? If there are several parts, are they prop- 
erly distributed? Can you use suspension-type of 
packaging for shock-absorption? 


mate consumer. The same factors apply whether 
the product is a small electrical appliance for home 
use or a huge industrial machine. 

The frequent product failures due to these causes 
are glaringly brought to light in the high incidence 
of losses and damage in rail shipments. In a special 
statement to ELEcTRICAL MANUFACTURING, Warren 
R. White, container engineer, Union Pacific Railroad 
Company, places the blame squarely on the lack of 
proper liaison between the product engineering and 
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@ Conventional packaging may not be adequate for protecting 
expensive, fragile, and often odd-shaped electron tubes from 


excessive pressure, impact and vibration. For the television image- 
dissector tube shown above a special “twin fiber drum’ was 
developed by the Container Company Division of the Continenta 


Can Company, Van Wert, Ohio, and the Farnsworth Television 
and Radio Corporation, Fort Wayne, Ind. The tube is first 
wrapped in several thicknesses of Kimpak wadding, then packed 
in an inner fiber drum. The latter is rolled in several thicknesses 
of corrugated paperboard and the whole assembly is inserted 


within the outer fiber drum. Coiled strips of corrugated paper 


on the top and bottom provide extra shock-absorption. A 3-in 
kraft tape is used for sealing the cover. Similar packaging 
seen adaptable for ther electrical and electronic products that 
combine high cost and fragilit 

@ When this electric Duplex calculator, made by Burroughs 
Adding Machine Company, Detroit, was redesigned with a molded 
plastics case instead of a metal case, container trouble began. 


Originally the machine had been shipped in a corrugated carton 
with specially formed corrugated fittings inside the carton. But 
when the same style of fittings was used with the initial 
shipment of the plastics-housed calculators a very large per- 


cr 
c 


centage of the housings—almost 50 per cent 


—arrived broken 
Several other methods were tried by Burroughs’ engineers, in- 
cluding a special interior construction that kept the plastics 
case free of any direct contacts. But breakage was still high 
Finally, rubber-impregnated, sponge-rubber-and-hair cushioning 
pads were tried and proved successful. Reported breakage is 
now said to be almost nil. Note pads in illustration below. For 
export the corrugated paper carton is placed and sealed within 


! | 


ner and then is packed within a. white 


a waterproof case 


glove-fit box 







the packaging departments of the manufacturing 
companies concerned, and cites some examples in the 
electrical field: 

“Experience has proved,” declares Mr. White, 
“that there is an incomprehensible lack of coordina- 
tion between design of the product and design of the 
container in which it is to be shipped. In fact, in 
some otherwise well-knit organizations there is a 
gap between production and shipping where the 
responsibility for packaging is not clearly defined or 
where the design and selection of the container is left 
to incompetent persons. 

‘For example, one nationally known manufac- 
turer of a varied line of machinery also makes an 
electric water-pressure system. A staff of engineers 
has designed this product with such care and fore- 
thought that its many features are nationally adver- 
tised. Yet the crate in which it is shipped lacks even 
the basic principles of good crate design. Damage in 
transit was consistent and persistent to the point that 
distributors declined to push the item. In the interest 
of loss and damage prevention, the Union Pacific 
container engineer submitted drawings and _ specifi- 
cations for a new crate that would give adequate 
protection yet involve no additional material or 
labor cost. 

“A well-known pump manufacturer experienced 
excessive damage to delicate electrical controls which 
were a vital part of the product. A study by the 
container engineer revealed that the pump worked 
loose in the crate because lack of foresight had made 
no provision for fastening it securely in the crate. 
A slight change made possible the use of shipping 
bolts without affecting in any way the appearance 
or operation of the pump itself. 

‘‘Numerous other cases might be cited involving 
neon signs, washing machines, electric water heaters 
and electrically operated office machines. The point at 
issue is that the design plans for any product should 
include an engineered container before the product 
has passed the drafting-board stage.” 


Integration Effects Economies 


The economies inherent in properly integrating 
product design with package design are emphasized 
by L. S. Beale, executive secretary of the Wirebound 
Box Manufacturers Association. 

“Container planning,” Mr. Beale stresses, “that 
begins when a new product itself is still in the design 
stage on the drawing board often results in material 
savings in time and money by eliminating wasteful 
experimenting. 

“Unless the product designer has taken into serious 
consideration all the problems of packaging he may 
find himself with something that cannot be packaged 
or shipped economically or with reasonable protec- 
tion. The result could be over-pricing the product 
out of competition, or loss of good will on the part 
of customers because of damaged products.” 

This is not to say that the product design engineer 
is asked to become a specialist in packaging any 
more than he is asked to become a plastics molder, 
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or a bearing designer, or an organic finish expert. 
But much as he is expected to acquire a fundamental 
knowledge of all major areas of component and mate- 
rial application that enter into his product so is he 
asked to be cognizant of what good package engineer- 
ing means, what packaging materials and techniques 
are available, and how these factors can affect product 
design and performance. 

On the other hand, cooperation from the pack- 
aging engineer is, of course, a requisite. The latter 
cannot assume that he can always develop a good 
package regardless of an inherently bad product 
design. As a matter of fact, it should be axiomatic 
that no container is functionally “good” that is de- 
signed to overcome unnecessarily weak structural ele- 
ments in a product. 


Broadening Product Designer’s Functions 


The hard core of the problem is perhaps one for 
top engineering management. It must see to it that a 
packaging engineer (staff or outside consultant ) 
be made aware of the product design objectives and 
problems of the company. “He (the packaging engi- 
neer) must be in a position to familiarize himself in 
detail with product characteristics and limitations 
and to make his specialized packaging knowledge 
fully effective at all times.”* It is a corollary that 
the functions of the company’s product engineering 
department should be widened to provide for a num- 
ber of essential parallel responsibilities that relate 
specifically to the design of packaging and con- 
tainers. These functions should receive the attention 
of the engineering department concurrently with the 
design of the product itself. ‘The proper solution 
of packing and shipping problems often requires 
as much engineering skill and experience as the 
design of the product being shipped. Frequently the 
really difficult problem would never have existed if 
the product design function had a proper knowledge 
and appreciation of the demands of packing and 


shipping and acted accordingly.” 

Various systems can be set up to implement liaison 
between product design and package design. Here 
are some indications: 

A leading electrical manufacturer follows this 
system: Each plant has a product design engineer 
whose special assignment is to consult with the 
different product design engineers on a_ suitable 
container for each new product that is developed. 
This company has found from experience that the 
sooner a package design engineer is called in on a 
new design, the better the chances are for his 
making constructive suggestions on*minor design 
changes in the product itself that will simpify the 
container. The package design engineer is kept 
posted by the various divisions on the development 
program, and it is his responsibility to discuss the 
project with the designer at the most opportune time. 

In another big organization, a separate package 
design department is maintained at each plant and 
is responsible for the engineering of the containers. 
The policy is to call in the packaging men for con- 
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@ Close coordination between package engineers and product 
designers at the Ipswich, Mass., plant of Sylvania Electric Prod- 
ucts, Inc., results in frequent design improvements of fluorescent 
light fixtures and their containers. Here's an example: Fluorescent 
light fixtures CS-120 and 140 were originally designed to be 
shipped with the lamp sockets in position. This necessitated 
using a corrugated cradle and a rather large shipping case. (See 
A above.) As the user can easily mount t 

recommendation was made to redesign the fixture by wiring the 


ane 


Socket mounted 


he socket himself, the 


sockets and leaving them in the channel. Result: A more com- 
pact design and the elimination of the cradle (see B above) 


nip dea | ao ~ 
plus considerable economy by cutting down size of the container 


@ “Single-unit packaging” is the interesting concept developed 
by the engineers of Eureka-Williams Corporation, Bloomington, 
Ill, as a part of the overall design development of their “home 
cleaning systems.” A typical “‘system’’ (upright cleaner, tank 


eaner, attachments and carrying kit) is shipped in one ‘“‘master’’ 


de carton, as shown in the illustration below. Separate cor 
tainers for the three component units are engineered 
nside the ‘‘master’’ case. Special feature of the carton is that 
was so designed as to make it possible t Snip 


the upright 
+ 


leaner with the handle, bag and belt attached—a difficu 


design problem but justified because the consumer doesn’t have 


to assembie_ the leaner. Eureka-Williams’ procedure is worth 
noting: When a new product 
for deve 


projec . 


is assigned to a project engineer 


pm nt, the pa kag ng arrangement is specified and the 
r handles this as part of the product development 
4 

assignment. As the product is developed and initial models are 
produced 


the packing, too, is developed and the tests integrated 
with the tests of the product itself 



















































































@ Wirebound boxes and crates offer a wide field of design pos 
sibilities in many electrical products. Here are two examples 
of unusual design collaboration between product designers and 
packaging engineers. Automatic oil rcuit-reclosers are de- 
signed for rugged service conditions, but require careful treat 
ment in shipment because improper handling can cause broken 
porcelain bushings, oi! leakage and other damage. Above (left 
S a special wirebound crate designed for the single-phase and 
triple-phase reclosers made by the Kyle Corporation, South Mil- 
waukee, Wis. Note the special prefabricated interior packing 
for protection against shock and sudden impact, and the wrap- 
around sides. Visibility of the recloser in the wirebound crate 
t helps prevent upside-down loading 
with danger of causing oil leakage. Another interesting example 
of wirebound packing is the crate for mercury vapor lamps shown 
at the right. The design provides full protection against shock 


and vibration plus considerable saving in weight 


i§ anotner advar tage as 


+ 


@ A General Electric street lighting fixture with glass reflector 
globe proved a tough packaging problem. A conventional squaré 
box with interior supporting packing pieces didn't do the trick 
and shipping losses were considerable. Engineers of Hinde & 


Dauch Paper Company, Sandusky, Ohio, in cooperation with G-E 
specialists, solved the problem by designing the 
tainer shown below. The octagonally shaped design calls for 
three scored interior corrugated liners to form a thick cushior 
for the outside bottom circumference of the reflector. Two scored 
corrugated pads hang basket-fashion from the top of the tallest 
inside corrugated liner to provide a semi-elastic seat in the 


unusual Cor 


bottom to protect the glass globe. Another corrugated pad 
scored to make a corrugated ‘“‘spring” fits in between the toy 
of the fixture and top of the box. Note how the design provide: 
complete cushioning on all sides and how the layers of corrugated 


board provide protection from external shock and pressure 








sultation with the product designers before the 
product gets into actual production. All packaging 
specifications for materials and components, func- 
tional drawings, packaging instructions, etc., are 
sent to the product design department for check. 
Any redesign of the product itself, changes in 
materials specifications, etc., are immediately re- 
ported to the package engineers so that the container 
may be modified if necessary. The product design 
engineers participate in container performance tests. 

Still another instance may be cited. Speaking at 
a recent ASME meeting, the director of researcl 
and engineering of a radio manufacturing company 
described the organizational set up of his depart- 
ment as follows: The department comprises three 
divisions: research and advance development, prod 
uct engineering, and engineering services. In break- 
ing down the product engineering function, he 
mentioned as No. 5 on the list ‘packaging’ which 
the product engineering division works out with 
sales, service and the cooperation of vendors. 

It is interesting to note that in several articles 
previously published by ELectricAL MANUFACTUR- 
ING the responsibility of the product designer for 
the shipping container was clearly brought out. 
C. H. Neiman, chief engineer, York-Shipley, Inc.. 
author of one of these papers,® contributes to this 
discussion an exposition of how the container design 
function is assumed by the product designers in his 
organization: (The set-up described, incidentally, 
illustrates how the problem can be handled where 
there is no special packaging specialist within the 
organization. ) 

“The design of the container is a rather important 
part of our design program,” Mr. Neiman explains, 
“since we realize that the product must arrive on 
the customer’s premises in a satisfactory condition. 
otherwise all of the designing and styling in appear- 
ance work or good workmanship which go into the 
product are lost. If the product is damaged in 
shipment no one cares what effort was put forth 
in the designing of the product as it is merely a 
damaged piece of equipment and must be returned 
to the factorv or scrapped. Therefore, when we 
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set about to design a new unit, the package which 
will carry it in shipment is a part of the de- 
signer’s job. 

“We do not have a specialty designer who does 
nothing but work on packages for our equipment, 
so the product designer himself always arranges 
to study the package problem as a part of his design 
program. In studying this problem he may make 
several types of packages calling upon the suppliers 
of these packaging materials to consult with him. 
[f it is a package or a crate which is to be manu- 
factured in our own wood shop, the designer be- 
comes responsible for the design of the package 
from start to finish. 

“After the package is designed, either by con- 
sulting with the packing manufacturer or built in 
our own wood shop, a sample will be made and 
studied very carefully. We always rely on trial 
shipment to prove the package. This is done in 
combination with the designer and the traffic depart- 
ment of the company, and equipment is routed over 
a circuit which will give it a number of transfers 
and transportation on various types of carriers. 
The package is then returned to us and the designer 
inspects it upon arrival.” 


Field Tests Are Important 


Liaison between the product designer and the 
packaging engineer should not cease when the con- 
tainer has been designed and approved, the product 
put into production, and shipments start rolling 
into distribution channels. Field tests should con- 
tinue as they may show that despite all preliminary 
care in design some shipping damages may occur 
due to unforeseen or special conditions. The prob- 
lem is then re-examined, new tests made, and 
redesign in both product itself and the container 
may be indicated. Here is an excellent case history 
of how a problem of this nature was handled by the 
General Electric Company, Bridgeport, Conn., in 
connection with an automatic electric sink: 

After thorough field studies of the nature and 
extent of damages incurred in actual shipments, 
the packing development section acquainted the 
product design engineer, also the quality control 
engineer, with the circumstances related to the 
problem. Both were invited to attend an extensive 
series of tests designed to bring out the weaknesses 
of the item and its packing. Using the vibration 
tester, the Conbur or incline-impact tester and the 
drop test to approximate the conditions of shipment, 
a complete series of tests were conducted. A com- 
parative study of the results from these tests 
brought out certain definite weaknesses in both the 
unit and its pack. 


Based on these tests, a definite redesign program 


was set up. The unit was to be shock-mounted in 

its pack; reinforcing gussets were to be added to 

the unit in two places; and the thickness of the 

porcelain enamel at certain weak points was to be 

reduced. These changes were incorporated in a 
(Continued on page 186) 
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An excellent example of integration of product design, con 
tainer engineering, and styling is in this canister-type vacuun 
leaner shown above manufactured by Lewyt Corporation, Brook 
yn. The hexagonally shaped, wire-reinforced, two-unit carrying 
case carries out the functional design of the cleaner itself. Only 
22 in. high and 12 in. wide it is adaptable for easy storage 
compartments, one for the 
attachments, are a further convenience for the housewife as 
each can be carried separateiy. |. Gordon Lippincott G Com- 
pany, New York City, were the industrial designers. Robert Gair 
New York City, the 


The two cleaner, the other for the 


Company, Inc container manufacturers 


@ Expensive television equipment such as cameras, monitoring 
and control units, and tubes (see below) can be effectively 
cushioned with soft cellular rubber. Recently introduced by 
United States Rubber Company, New York City, this material 
combines the inherent properties of rubber with special prop- 
erties derived from a nitrogen-filled cellular structure. Cush- 
ioning is produced by compression of the gas confined in the 
multitude of fine cells (see photomicrograph The increased 
internal gas pressure tends to return the material to origina 
shape when impact forces cease 
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A rectified and filtered B-voltage supplied to the 
plate of the 6L6 tube through the bridge is thus 
varied so that the output is a faithful amplification 
of the original input signal. A feedback connection 
from the output is carried to a second coil on the 
electromagnet which actuates the floating beam, 
providing increased stability and greater speed of 
response. The bridge output is referenced to ground, 
as shown in the diagram below, while the input is 
electrically isolated. Sensitivity, 0.2 micro-volts: 
peak output, 20 volts and 5 ma. Manning, Maxwell 
& Moore, Inc. 


Beam or Flag : ~ | 


Variable 
gain 
switch 


Micro-Sensitive Amplifier 
for Direct Current 


Using a combination of electrical and 
mechanical action, this type 143 LA instru- 
ment is designed to amplify the signals from 
thermocouples, photocells, bridge detectors, 
certain types of radiometers and power 
transients. It thus enables the operation of 
recorders, oscillographs, control equipment 
and indicators with increased ranges. Low- 
level signal input is fed to an electromagnet 
which moves a floating beam (see diagram 
below) between two pancake coils connected 
to the grid and plate, respectively, of a 6L6 
oscillator in a bridge circuit. 
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Photomicrographic Lamp Uses 
Zireonium Concentrated Are 


The lamp used, a development of Western Union,: 
is the nearest approach to a point source of light 
that has ever been devised.* It is connected to the 
supply circuit through a starting box, not shown, 
in which is a rectifier and a stepdown transformer. 


* See ELectrRicaAL MANUFACrURING, May, 1946, p. 134; also 
August, 1947, p. a8 


The sectional drawing at the left shows the internal 


arrangement and the optical system. The lenses 
collect light from the lamp over a 100-deg cone, 
corresponding to a numerical aperture of 0.77. 
Corrections are made for spherical aberration, 
coma and color. The result is a beam of light of 
high intensity characteristics especially adapted to 
photomicroscopy. The lenses are coated and the 
barrel is chased inside to reduce interference from 
reflection. Fish-Schurman Corporation. 


Automatic Cycle Drilling Machine 


Electrically powered and _ controlled, this 
machine automatically drills 3700 small holes 
in an elliptical aluminum header plate. The 
rows of holes vary as to interval, spacing and 
number of holes. The 29 spindles are carried 
upward with the work table and any which 
meet corresponding openings in the large 
cylinder above pass on through and do no 
work. Those which meet plugs in the cylinder 
are pressed thereby into the work as the work 
table rises, drilling holes where wanted. The 
cylinder indexes after each operation and the 
pattern is adjustable by means of the plugs 
which determine the location of holes to be 
drilled. Operating principle is similar to that 
of the Jacquard loom. Moline Tool Company. 
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Single-Spindle Automatic Turret Machine with Electric Feed Drive 


Electric feed drive independent of the spindle drive is 
found on the Cleveland 21/-in. single-spindle automatic. 
Separate, steplessly adjustable feed rates can be pre- 
selected for forward and return motion of each of the 
five turret positions. The feed drive consists of a 
motor-generator set, a d-c motor. a rotary selector 
switch and a control panel with ten rheostats. The 
a-c side of the m-g set drives the turret in rapid 
traverse while the d-c motor drives the tool feed. Dial 
settings for each rheostat can be quickly established 
by referring to the feed calculating chart located 


beneath the control panel (left. above). The rotary 


selector switch (right, above) cuts in the proper 
rheostat for each tool station as it comes to the 
working position. This switch is employed in con- 
junction with a disk-type friction clutch in the feed 
train which is tripped by dogs on a disk mounted on 
an extension of the camshaft for the cross slide feed. 
An automatic clutch shifter is used to obtain four 
automatic spindle speeds from a two-speed motor 
(5-10 hp, 900-1800 rpm, frame 324). Through eight 
sets of change gears, a total of 112 speed selections 
are available, ranging from 24 to 1820 rpm. The 


Cleveland Automatic Machine Company. 
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Fish Fence Charger 


Operating on a closed-circuit, continuous-load 
principle, necessitated by its connection 
through water, the electronic generator pro- 
duces a series of mild shock waves which are 
carried through the water and effectively turn 
back any fish approaching the electrodes. 
Installation of the electrodes is made as indi- 
cated in the sketch below. The generator 
operates from any ordinary power source. 
Electric Fish Screen Company. 


ELECTRONIC 
/MIPULSE GENERATOR 


Infra-Red Drying Unit 


For applications in paper and textile 
mills, plastics and chemical plants. 
these units are made with conductors 
of 80-20 nickel-chromium alloy. Lead- 
in wires and terminal posts are of pure 
nickel. Screws and washers are of 
monel. Built up of individual coils 
rated at 330 or 420 watts, depending 
upon size of wire. Surface temperature, 

1230 F. The J. E. Doyle Company. 


Motor-Driven Knife Sharpener 


A 1/80-hp a-c motor running at 3500 rpm drives the 
abrasive wheel at 1000-ft per min at point of contact with 
knife. Stainless steel guides on each side of wheel position 
knife at correct angle. 
Rubber base _ molding. 
Safety switch operates by 
pressure on plastics panel 


under the hand. G-M 


Laboratories Inc. 
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Plastics Design Factors 


In Transfer-Molding Techniques 


If your design involves molded-in metal inserts or other intricate use of metals 


in combination with plastics, or calls for delicate mold construction, the transfer- 


molding method offers interesting possibilities and clear-cut advantages. But it’s 


no cure-all for every difficult problem and you’ll have to understand and evalu- 


ate the inherent limitations as well as the advantages of the method. 


WESLEY S. LARSON 


Product Consultant 
DeBell & Richardson, Inc. 


ESIGNERS of electrical and mechanical de- 
vices cannot be expected to be intimately 
acquainted with all the intricacies of each of 
the materials and processes for which they design. 
This is especially true of plastics, where the designer 
encounters a multiplicity of materials and methods of 
fabrication. High-speed transfer molding is in turn 


"a specialized method of plastics fabrication; in pre- 


senting a discussion of it herein, we shall, therefore, 
try and avoid minute details in favor of the funda- 
mentals of the transfer-molding operation and its 
direct concern to the designer. 

If a designer is familiar with the generalities of 
plastic molding and transfer molding in particular, 


-he can, by relying on good judgment, assume a 


number of useful conclusions in regard to the design 
of plastic parts. If his imagination is good, he can 
visualize the operations of mold-making and molding 
which the plastic parts must go through, and common 
sense will then be a reliable guide. 

In this regard, the distinction before us is in 
reality between high-speed transfer molding, inte- 
gral-pot-type transfer molding, and compression 
molding. Transfer molding in general may be de- 
fined as the forcing, or “transferring” of the plastic 
material from a pot or reservoir into a closed mold 
cavity. Plunger molding, in particular, is a form of 
transfer molding employing a pot integral with the 
press and operated by a secondary power cylinder. 
This gives the process a more flexible operation, and 


Bakelite Corp. 
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Fig. 2—Molds in transfer-molding operations are less 
subject to wear or abrasion. This is illustrated in this 
transfer-molded indexing bar where clarity of fine de- 
tail has been fully maintained. 
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divorces the size and speed of travel of the transfer 
ram from the cavity size or the clamping cylinder. 
It is generally faster and more economical ef material. 

For practically all purposes, therefore, especially 
design purposes, the two types of transfer molding 
are equivalent in regard to the product which is 
produced. The differences in the mechanics of the 
three types of molding are shown in Fig. 1. The 
differences in design principles are discussed in the 
remainder of this article. 

Viewing the diagrams of Fig. 1, it is not difficult to 
imagine the difference in the action of the molding 
material in each case as the mold is closed with 
a force equivalent to several tons per square inch of 
the molded part area. The action of the molding 
material as it flows inside of or into the mold. cavity 
during the closing of the mold is actually the key 
to the outstanding advantages of transfer-molding of 
either the high-speed or integral-pot-type of process. 
In the compression-type mold, the compeund is force- 
fully displaced by the mold plunger while still in the 
granular state, and when so displaced the compound 
tends to distort and abrade the mold cavity like a 
miniature glacier. The transfer molds, on the other 
hand, provide a more nearly hydraulic type of flow 
into the mold cavity, with practically no static pres- 
sure built up until the cavity is completely filled. 
When this occurs, the pressure is then evenly dis- 
tributed on all sides of any pins, ribs, wedges or 
inserts in the cavity. 

This filling of a closed cavity with a semiliquid 
material is directly responsible for the two outstand- 
ing advantages of transfer molding: first, even 
hydraulic pressure on all parts of the mold cavity; 
and second, increased accuracy and cleanliness due 
to the mold cavity being closed before the compound 
is transferred into it. Many other advantages of 
direct or indirect concern to the designer grow out 
of this transfer action, as the tabulation in Table I 
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Fig. 1—In simple terms, transfer-molding techniques 
in plastics provide for first subjecting the plastics 
material to heat and pressure in a pot or reservoir and 
then “transferring” or forcing the material into a 
closed mold cavity. The two illustrations at top and 
center illustrate two types of transfer-molding presses 
as explained in the text. The bottom illustration 
shows conventional compression-molding. 
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indicates. And, of course, there are some disadvan- 
tages to be weighed when considering transfer mold- 
ing. These, too, are tabulated and the designer must 
allow for these shortcomings before he can commit 
his design to transfer molding. 


Materials 


Materials. This subject may well require some 
elaboration. In general, transfer molding is used only 
with thermosetting materials. One of the rare excep- 
tions (and a very interesting one) is the transfer 
molding of methyl methacrylate parts to provide 
transparent models for display purposes. The same 
mold used for the production of thermosetting parts 
can be used for limited production of thermoplastic 
parts. 

The three common _ thermosetting materials 
(phenolic-, urea- and melamine-formaldehyde) are 
readily transfer-molded when proper cognizance is 
made of their peculiarities. The urea materials have 
given the most trouble, but special formulations of 
urea and urea-melamine are now available for transfer 
molding. Conversely, melamine materials mold bet- 
ter by the transfer-molding process than by com- 
pression molding. The transfer-molding of phenolics 
usually requires a choice of “softer” materials, or 
those that flow more readily under heat and pressure. 
This is pretty much a molder’s problem, however, as 
the final molded parts are indistinguishable except 
for minor variations in physical properties. 

There is some argument and a great deal of theory 
as to what transfer molding will do to improve the 
physical properties of the moldings. One important 
improvement is an increase in the uniformity of the 
material due to the plasticizing action of the transfer 
process. This in turn leads to a general improve- 
ment in mechanical properties and an increase in 
density. The increase in density is in turn respon- 
sible for a lower moisture absorption rate which may 
in turn improve the electrical and chemical charac- 
teristics of the material. On the other hand, there are 
instances when transfer molding causes a decrease in 
mechanical strength. Most frequently this is due to 
laminar flow and fiber orientation which is un- 
favorable to flexural or impact stresses in a particular 
molded part, or to the tearing or shortening of long- 
fibered impact materials which are forced through 
narrow runners and gates. These factors can usually 
be overcome by changes in the mold gating or in the 
cycle. The designer may, in instances like this, ac- 
cept the values of the materials manufacturers, which 
as yet show-no distinction between compression and 
transfer properties. 


Design 


Design. Designing parts for transfer molding is, of 
course, merely a variatjon on the design of parts for 
molding in general, and the basic rules of design must 
first be observed : 

1. The molded part must not be undercut, or if it 
is, provision must be made to release the part 
from the mold. Parts should have a positive 
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taper or draft extending towards the parting 

line. 

The part should be designed to simplify the 

mold making, the molding, and the finishing 

operations as much as possible. 

3. Due regard must be paid to such design con- 
siderations as wall thickness, uniformity of 
cross section, sharp corners, shrinkage, di- 
mensions and tolerances, radii, ribs, bosses, 
holes, assembly, threads, knock out pins, etc. 

4. Mechanical, electrical, chemical, thermal and 
optical properties must be made equivalent to 
service requirements, and additional consid- 
erations given to aging characteristics, heat 
resistance, moisture resistance, low tempera- 
ture characteristics, fungi resistance, color 
fading, warpage, embrittlement and other 


nN 





One of a battery of 100-ton, self-contained, H-P-M 
plunger-type transfer-molding presses at the Western 
Electric Company plant, Kearny, N. J. These presses 
represent a special design and have two opposed rams: 
one an upward-acting ram that clamps the two halves 
of the mold together; the other a downward-acting ram 
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extraordinary service conditions. 

The designer of electrical equipment is naturally 
mostly interested in those features that utilize the 
plastics material as an electrical insulation; or as a 
housing, support or passageway for a conductor; or 
for assemblies containing terminals, leads and other 
components. A very large proportion of phenolic 
molded parts is in one of these categories. The 
following design examples, which are unique to 
transfer molding, are particularly pertinent to this 
discussion. 

Wires Embedded in Plastics. The molding in of 
soft copper wire leads as inserts is a transfer-molding 
specialty. Wires of 0.030 in. diam and smaller are 
molded into place and act as through conductors, 
internal wiring or leads to molded-in coils, terminals, 
contact rings, resistors, capacitors, etc. In this type 


The Hydraulic Press Manufacturing Co. 
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carrying the plunger that injects the thermoplastic ma- 
terial into the die cavities. Upper right shows an open 
four-cavity transfer mold. Note the lower end of the 
transfer tube, the runners and gates that lead the plastic 
material into the cavities, also the metal inserts. Lower 
right: Precision plastics parts produced in this mold. 
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of application, the wires are sometimes required to 
maintain spacings as narrow as 4g in. and are sup- 
ported only by their own stiffness during the molding 
operation. In such cases, the leads must be specially 
placed so that a balanced flow of compound sur- 
rounds the wire. Obviously, this is a difficult molding 
operation. 

Slender Inserts. Another common field for trans- 
fer-molding application is the placing of slender 
inserts of thin rod or stamped sheet metal in a molding 
to serve as contact points, soldering terminals, screw 
terminals, contact plug tips, preformed through- 
conductors, or for other combined electrical and func- 
tional purposes. There is no set rule to judge the 
practical and the impractical molding job in these 
cases; the feasibility is determined by design and 
molding techniques based on long experience. It is 















fairly common practice to mold-in formed rods \4¢ 
in. diam and 6 in. long, or to mold-in brass stampings 
as slender as 4» by % in. and 6 in. long. 

Slender Mold Sections. A classic example of 
transfer-mold achievement, and one that can be ap- 
plied to electrical problems, is a phenolic mechanical 
pencil barrel with a hole and molded helix running 
lengthwise through the center of the pencil. The 
mold core-pin that produced this hole had a free 
length of about 5 in. and was approximately equiva- 
lent to only an %-in. rod. Depending on the relation 
of the hole to the rest of the molded part, holes of 
similar dimensions can be sometimes molded into 
electrical apparatus, where they are frequently speci- 
fied to serve as passageways for rods or wire con- 
nectors, or to receive assembly components. In some 
instances, as in one type of telephone handset, the 





Molded-in with 


commutator 











ERE are a few examples of transfer- 
molded plastics parts for electrical 
applications. Note how this method is 
particularly favorable for parts 
where (1) it is necessary to incorporate 
metal inserts, 
metal and plastics in intricate design; 
(2) where clean parting lines are de- 
sirable; or (3) where mold parts are 


such 


or otherwise combine 


extremely thin or delicate. 
A. Handle with irregular parting line 


has better feel and less cleaning 
when transfer-molded. 
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Dd. 


alignment and close roundness when 
transfer-molded. 


’. Terminal cap with plated metal in- 


sert is more readily cleaned when 
transfer-molded. 


Coil forms to be wound with fine 
wire require a straight smooth part- 
ing line which is best obtained by 


transfer-molding. 
Molded-in collector rings and wire 


leads are possible with transfer-mold- 
ing. 


. Cam with integral shaft has good F., 


G. 


H. 


rings 
wire leads are successfully transfer 
molded. 

Transfer-molded terminal block per- 
mits the use of stamped brass in- 
serts. 

Molded slots and holes formed by 


weak mold sections call for transfer 
molding. 


1. Cut away view shows how metal and 


plastics can be combined in parts 
such as this transfer-molded capaci- 
tor can cover. 
























Table I—Transfer-Molding of Plastics—A Balance Sheet of 
Advantages and Disadvantages 


ADVANTAGES 


Direct Design Considerations 


1. Greater latitude in the choice of and location of in- 
serts and fragile mold constructions 


. Better accuracy and consistency of molded parts, 
and lessening of dimensional tolerances 


. Improved physical properties 
. Improved surface finish and cleanliness 


. Improved melding of some materials by the transfer 
method 


. Limitations on the types of materials which can be used. 


Indirect Design Considerations 


. Savings in production time and usually increased pro- 
duction per cavity 


. Savings in mold construction such as those resulting 
from hobbed cavities or ease of machining due to 
elimination of loading space 


. Savings in cleaning costs 


. Savings in mold maintenance 


DISADVANTAGES 


Difficulty 1s encountered in transferring phenolics with 


low-flow characteristics, or other “hard” materials; in transferring urea into thin sections; and in luss of mechanical 
strength in transferring long-fibered or macerated cloth materials. 


. Limitations on the size of transfer-molded parts. As yet, the largest thermosetting molded parts are compression- 
molded; large pieces offer problems in clamping pressure, transfer pressure and distribution of flow in transfer 
molding. This refers to parts which have a large area rather than parts of great bulk or weight. 


. Mold costs for single-cavity transfer molds or in other special instances are apt to be higher than an equivalent 


compression mold. 


. When small pieces are transfer-molded, the ratio of waste material to used material becomes very high due to the 


waste in cull and runners. ; 


hole is required to be curved, and the molding pin is 
roughly % in. diam and 6 in. long, and is curved on 
a 12-in. radius. 

Tubular Inserts. Tubular inserts must do more 
than just withstand the flow of molding compound 
entering a cavity; if material is being forced to the 
inside or outside of the tube, it must withstand the 
hydraulic pressure of the compound. By allowing 
the mold to close while empty, the transfer molding 
method enables the operator to position the tubular 
insert so that it will be free of crushing and suitably 
restrained by the mold cavity. Typical molded parts 
of this type are tubes with molded collars or spacers, 
metal sleeves with end collars or flanges, sleeve 
bearings molded into apparatus, coil forms with 
molded flanges, and closed end tubes used as insert 
shells. 

Sheet Metal Inserts. Under this heading we wish 
to bring attention to composite structures of stamped 
metal parts molded into plastics. Examples of parts 
which are of interest to the designer of electrical 
equipment are can or box covers with molded termi- 
nals or bushings (as for capacitor cans), molded 
terminal bushings with metal corona shields, copper 
washers with insulating center bushings, and _ bi- 
metallic strips with insulated mounting bosses. These 
assemblies assure continuous, tight, integral seals 
between metal and plastic. 

Inserts of Copper Foil and Ribbon, The molding 
of copper foils and ribbons into plastics is an applica- 
tion primarily of interest to the electrical designer. 
It is used when needed to provide a large conductor 
capacity in restricted thicknesses and most fre- 
quently to provide electrical shielding when necessary. 
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Molding of Silver Contact and Slip Rings. Wide 
use has been made of composite constructions of 
plastics and metal for all manner of contact, slip and 
commutator rings, both of silver and copper. The out- 
standing advantage is the formation of a clean, com- 
pact one-piece unit with lead wires molded into place 
and all components rigidly positioned. Copper com- 
mutator segments with mica interlayers can be bonded 
into a one-piece molded bushing to make an espe- 
cially good plastics application, 

Composite or Unusual Inserts. Transfer molding 
has shown its greatest versatility in enabling the use 
of many types of inserts to be molded into thermo- 
setting plastics. Small capacitor and resistor units, 
with lead wires or terminal studs molded into place, 
are much used. Laminated metal core sections, which 
serve as magnetic cores for such units as small power 
transformers and radio ear phones, can be transfer- 
molded without delaminating. A cutout handle of 
large capacity employs a molded-in insert of glass- 
bonded mica (Mycalex) to bear the electrical load 
at that point. Glass lenses and inspection windows 
can be molded into place by transfer molding. 

Aside from the direct electrical applications, trans- 
fer molding offers other unique advantages which 
are of importance to the designer. With the adoption 
of high-speed, transfer-molding equipment, these de- 
sign elements have become increasingly important 
because they have become economically feasible in 
themselves. For some time, transfer molding was 
used only when it had to be used; now it is fre- 
quently chosen because it will do the job better and 
at a lower cost. Here is a point-by-point discussion 


(Continued on page 172) 
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Mica Presents Engineering 


Problems in Commutator Design 


Studies of d-c machines operated at high speed and temperature in- 


dicate that for optimum performance shear forces must be under 


control to reduce slippage in elastic pasted mica insulation assembly. 


IRVING KALIKOW 


Motor Engineering Division 


HE BASIS for sound commutator design is 

a complete knowledge of mica. Its stability 

under changing load, resistance to internal 
shear, and the magnitude of the forces acting upon 
it must be known in order to produce commutators 
which will remain true and smooth at high speed 
and high temperature. 

Nothing has yet supplanted mica as the preferred 
insulating material for commutators. Even during 
the war, when usual sources of mica were cut off, 
relatively little use was made of other materials. We 
merely went ahead and developed our lower grade 
domestic mica, and continued making commutators 
as before. For everyone knew there was nothing 
like mica for the difficult job of insulating com- 
mutators. Capable of withstanding extremes in tem- 
perature and pressure, flexible, and a remarkable 
insulator, it satisfied all the requirements of the 
application. Yet in spite of its universal acceptance, 
very little design information about it has been 
available. Materials handbooks might give com 


COMPRESSION vs. CURING TIME 
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Fig. 2—Time-relationship of the degree of deforma- 
tion in compression at 200 C of pasted mica made 
with two kinds of resin binder. Resin B is the more 
stable of the two materials tested. 
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pressive strength, modulus of rupture, and perhaps 
(usually inadequately) the modulus of elasticity. 
But as a basis for commutator design these factors 
are valueless and misleading. Designers were forced 
to figure commutators by rule of thumb and, by 
keeping mica stresses within bounds set by their 
predecessors, usually stayed out of trouble. 
Wartime developments of high-speed, high-tem- 
perature d-c machines forced a rapid and major im- 
provement in the art of commutator design and con- 
struction. Aircraft generators, amplidynes, torpedo 
drives, and gun directors all needed superior commu- 
tators. Since in most cases power ratings were high 
and the weight limitations rigid, designers were 
forced to employ daring speeds and heretofore im- 
practical temperatures. With speeds up to 30,000 
rpm and temperatures ranging up to 200 C, com- 
mutators made to ordinary standards failed almost 
immediately. In an aircraft generator, for example, 
rectifying 300 amp on a commutator 25% in. in 
diameter by 2% in. long, the segments had to main- 








COMPRESSION vs. CURING TIME 
PLUS HEAT SHOCK 


CURING TEMP.— 200 C 
PRESSURE — 5000 PSI 


PERCENT 
COMPRESSION 







HEAT SHOCK 
300 C APPLIED 
FOR 15 MIN 


RESIN B 
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Fig. 3—Time-relationship for resin B in Fig. 2, 
under similar conditions, but with a temperature of 
300 C suddenly applied for a short period, to show 
softening and resumption of high deformation rate. 


101 























































Copper —=s-_ Stee/ ‘ 

Mica Cone Segevant Shrinkhing Scat 

eitaeag, Copper 
Y 

Stee/Cap eed ae 





Shel/ 


END ANGLE TYPE 


Side Mica 





SHRINK RING TYPE 


Fig. 1—The two principal types of commutators, differentiated by the manner of holding the assembly together. 


tain their position in space within 0.0002 in., bar-to- 
bar, and the total run-out could not exceed 0.0005 
in. Qutside of these limits of roundness, the com- 
mutator would soon spark itself to destruction. This 
was particularly true at high altitudes, above 25,000 
ft., where an out-of-round or rough commutator 
would, in combination with the dry upper atmo- 
sphere, grind away brushes most viciously. 
Attempts to improve this commutator’s perform- 
ance by strengthening the steel framework, or 
“beefing” up the copper segments proved fruitless. 
Practically all types of commutator constructions 
were tried, but the segments invariably moved more 
than the limit of 0.0002 in. in but a few hours of 
running at top speed and maximum temperature. 
After expending much effort on the mechanics of 
construction with but little fesult, attention was 
turned to the properties of the mica insulator. Here 
the effort immediately paid big dividends. With 
high-speed commutators practical to manufacture. 
hundreds of thousands of aircraft generators were 
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Fig. 4—Shearing stresses set up in the pasted mica 
of a commutator by combined effect of assembly 
arch-pressure and centrifugal force while running. 
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built successfully. The mica studies used in im- 
proving this machine aided in solving other difficult 
wartime commutation problems and became a pow- 
erful tool in predicting commutator performance. 
With better information on stability, shear resistance, 
and internal stress, commutator design began to 
change from an art to a science. 

There are two kinds of mica used in making 
commutators — “block” or “natural” mica, and 
“pasted” or manufactured mica. The natural mica 
is just what its name indicates: it is the material as 
found in nature. It can be split to accurate thickness, 
punched or cut to the desired shape, and is used 
best as a flat sheet. For many years it was the pre- 
ferred material for side insulation between the cop 
per segments. Cost considerations, however, finally 
forced it to give way to the pasted mica now almost 
universally used. Pasted mica is made of thin mica 
splittings stuck together by a resin or binder; it 
has the virtue of low cost and great flexibility. The 
low cost derives from good utilization—practically 
any size or shape of the mica as mined can be split 
into laminations about 0.002 in. thick, and then 
pasted together to form a sheet of any reasonable 
thickness or size. Also, if the resin binder or sticker 
is left in a partially cured state, the pasted mica 
can be heat-and-pressure-formed into shapes im- 
possible with natural mica. This is due to its great 
number of individual mica flakes; since they are so 
thin they can bend easily, and conform to contours 
by sliding relatively on the still fluid or viscous 
resin sticker. Control of the type, amount, and 
curing of the binder can produce mica sheets with 
a great range of properties. This pasted type is the 
only kind which can be: used for the retaining or 
V-rings on the ends of most ordinary commutators : 
natural or block mica could never be formed around 
the difficult shapes. Most of our commutators are 
insulated entirely by pasted mica. 

In general, the commutator assembly is made by 
arranging the copper and side mica segments cir- 
cumferentially, and then forcing the group radially 
inward by tightly fitting rings. This creates the 
large segment-to-segment arch pressure necessary to 
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Fig. 5—Diagram of test 

set-up for measuring slip- 

DIAL page of pasted mica 
INDICATOR under shearing stress, sim- 
ulating conditions in an 


assembled commutator. 


keep the commutator tight. Then after or during a 
succession of heating and pressure cycles, the mica 
and steel holding rings are shrunk, pressed, or bolted 
into place, depending on the mechanical design. 
Fig. 1 shows the general constructions of shrink- 
ring and end-ring commutators. 

Great emphasis has always been placed on careful 
manufacture to insure roundness. The copper bars 
and the mating steel parts are accurately machined 
or punched to close limits. But while machine-tool 
precision can be maintained on the metal members, 
the mica cannot be formed with the same accuracy. 
To make up for this lack of accuracy, the mica is 
made to “flow” into place. In the case of the end 
ring design, the preliminary curing of the molded 
pasted mica “cone’’ merely holds it to a reasonably 
good approximation of its final shape. During the 
commutator processing the mica is compressed, 
heated, and cured between the copper and _ steel 
parts acting as the final mold. Similarly, the side 
mica segments are cured between their adjacent 
copper bars under the arch pressure developed by 
the tightening process. Small variations in copper- 
bar thickness, or in the holding surfaces, are taken 
up by mica-and-resin flow during the initial plastic 
stage of the resin, when heat and pressure are ap- 
plied. Upon continued application of heat, the 
resin hardens in position. Thus all small voids are 
automatically filled with a hard, dense insulator, 
mostly mica flakes, with a small percentage of cured 
resin. 

Mica is very compressible in comparison with 
most metals. Depending on its initial compression, 
it will compress up to 50 times as much as an equal 
thickness of steel. The relatively large amount of 
mica in a commutator makes it quite “springy”. We 
may picture, then, the commutator as a series of 
copper bars held apart by a spring between each 
pair, and a spring at either end. The ideal mica 
insulator is therefore a spring-like material having 
the characteristics of steel, which would not weaken 
or decrease its thickness under changing pressures 
or temperatures. 

Permanence of mica thickness determines the 
amount of retained segment -to-segment arch 
pressure within the commutator. The retention of 
this pressure is exceedingly important for these 
reasons: 

1. Arch pressure prevents the side mica segments 
from flying out at high speeds. This is fairly obvious, 
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since rotational forces on a segment may be many 
pounds. It is easily possible for unrestrained mica 
sections to split away and be lost. 

2. The arch friction forces on each segment help 
resist deformation when acted upon by centrifugal 
force, and thus reduce bending stresses in the copper. 

3. Retained arch pressure reduces mica deflections 
under changing internal force, by keeping an initial 
compression on the mica. This initial stress makes 
the mica operate in its “saturated” region, where 
deflections are small with load changes. 

A steady-state slow change in mica volume, or a 
sudden higher temperature shock, reduces the arch 
pressure originally contained within the commu- 
tator. In the end-angle design of Fig. 1, the arch 
pressure obtains from the axial clamping pressure 
locked into the commutator by the tightening nut. 
This pressure is maintained by slight deflections 
and stretching of the steel parts, and these changes 
are usually in the order of a few thousandths of an 
inch. It does not take, therefore, much change in 
side-mica or end-mica thickness to relax completely 
the deformation or deflections of the steel assembly 
parts. This is true for any construction; arch pres- 
sure will be reduced if mica shrinkage occurs. 

In order to determine an adequate building pro- 
cedure, or curing cycle for the commutator, the 
compression-time-temperature characteristics must 
first be determined for the mica. Fig. 2 shows the 
compression rates versus time and temperature for 
two resin-mica combinations. In the first few hours 
under pressure and heat, a large change takes place 
in the compression rate. This is the plastic-flow 
stage. Then the compression rate levels off to a 
constant value, usually much lower. 

This type of curing curve represents the essential 
data. Not only does it provide long-time perform- 
ance information but it also dictates how long the 
commutator must be processed to get past the initial 
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Fig. 6—A set of typical results from the test proced- 

ure illustrated in Fig. 5. Here are shown the slip- 

page measurements with three kinds of resin, be- 

fore seasoning and at the ends of two consecutive 
periods of seasoning at 160 C. 
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Fig. 7—Curves similar to those in Fig. 2, but show- 
ing the higher slippage brought about by higher pro- 
portions of resin binder in the pasted mica. 


plastic flow and into the steady-state condition. 
Resin A of Fig. 2 takes 20 hr curing at 200 C 
compared to 7 hr for resin B; also, resin A has a 
much higher rate of compression when cured than 
resin B. Obviously, resin B would be chosen wher- 
ever possible. 

Curing temperatures should always be chosen at 
or above the maximum temperature at which it is 
expected the commutator will operate. This is im- 
portant, since nearly all resin binders, after being 
cured at one temperature, will soften slightly if 
exposed to a higher temperature. Fig. 3 shows 
this for resin B. The mica usually reaches a higher 
temperature than that used in curing when the leads 
are soldered to the copper bars. Most commutators 
need retightening after this operation—a good ex- 
ample of the softening effect of higher-than-curing 
temperature. 

Not only is the mica subjected to continuous in- 
ternal pressure, but also the internal pressures are 
subject to large variations during processing and 
operation. After assembly the internal pressure varia- 
tions are caused entirely by centrifugal and tem- 
perature forces. And since mica is no exception to 
the universal law that materials deform under load, 
it is evident that a change in mica thickness will 
occur with change in pressure. A relatively large 
change in thickness may occur during the extremes 
of the pressure variation. This flexibility may be 
easily demonstrated on a cured stack of side mica in 
a press, as well as in a completed commutator. If the 
end-ring holding-pressure is removed (such as by 
backing off the nut), a 25£-in. diam commutator will 
expand about 0.005 in. Most of this increase is due 
to the mica expanding, not the copper. 

The changes in mica pressure can be calculated 
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or experimentally determined, as will be shown later. 
Knowing the extent of possible pressure variation, 
a sufficient number of cyclic pressure tests can be 
inade upon the mica to determine its ultimate change 
in thickness. For the arch pressure to be retained, 
the mica must resist a great many such pressure 
cycles, as well as heat-ageing. Unfortunately, no 
mica-resin combination has yet been brought forth 
which meets this ideal. However, recent tests have 
shown that some of the newer resins are relatively 
unaffected by a large number of pressure cycles, and 
have excellent heat-ageing characteristics. 

The compression test data thus far considered 
relate only to thickness change. The other equally 
important mica information needed is its resistance 
to shearing force. 

In any design of commutator, shearing forces 
can act on the side mica. Consider a copper seg- 
ment acted upon by arch pressure and centrifugal 
force (Fig. 4). Assume all the other segments, 
especially the two adjacent copper segments, firmly 
held so as to be incapable of motion. Then if the 
arch pressure is P (directed normal to the mica 
surfaces) the shearing force on each side mica 
will be 

P sin a cos a 
at standstill, where a is one-half the segment angle. 
And when operating at speed, the total shearing 
force per segment (both micas) will be 


> 


= (2P sna+C) cosa 


2 (P sin a cos a + — cos a) 


where C is the centrifugal force per segment. Then 
the equivalent copper angle when the segment is 
rotating may be considered as 










C 
(P sin a =) 
2 sx? ——— p — (See Fig. 4) 
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Fig. 8—These curves, drawn from test measurements, 
show slippage to be a direct function of compression. 
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This equivalent copper angle becomes quite sizable. 
For instance, it is about 19 deg for a commutator of 
37 segments operating at 12,500 rpm. Mica will 
slip rapidly at this angle, if unrestrained. 

Mica is very susceptible to internal slippage under 
shear; the amount varies with the kind and propor- 
tions of binder used, curing process, shearing force, 
and temperature. The slippage is so rapid that 
many tests take only 15 min. Tests may be made 
with an apparatus similar to that shown in Fig. 5, 
where two mica sheets may be tested at once using 
a wedge and a measurable applied force. A dial 
indicator shows the distance the wedge is forced out- 
ward. For most pasted micas, test angles cannot 
exceed 10 deg, otherwise the mica “runs away.” In 
general, best testing results are obtained using 3-deg 
wedges, and even with this small angle, considerable 
motion can be measured in a very few minutes. 

A set of typical test results is plotted in Fig. 6. 
Here resin A shows up very poorly, for after 24 hr 
curing time, the slippage is worse than as received ; 
and after 64 hr seasoning, it is only a little better. 
Resin B, peculiarly enough, shows up better after 
24 hr curing time than after 64 hr. Best is resin C, 
which takes a sharp drop in slip with 24 hr season- 
ing and remains stable. Fig. 7 shows the effect of 
changing the percentage of resin or binder content 
and, as would be expected, more resin increases the 
slip. In Fig. 8, slippage is plotted vs. loading which 
shows that slippage is a direct function of pressure. 
Resin C shows up best here as well. 

While the binder is most important in controlling 
slip, tests have shown that natural or block mica 
having no binder will also move under shearing 
forces. Slippage occurs not so much by the slip- 
periness of the flakes, but by actual tearing or break- 
away between the innumerable internal surfaces. 
Fig. 9 shows a comparison between resin B pasted 
mica and block mica at room temperature. Note the 
large amount of motion in only five minutes. 

But shearing forces cannot exist unless there is 










w 
MICA SLIPPAGE vs. LOAD 
! 
© TEMPERATURE-23 C 
a TIME-5 MINUTES 
= TEST ANGLE —10 DEGREES 
w” 
30 PASTED MICA 
(RESIN B) 
BLOCK 
MICA 
20 Fe 
10 
+ +- pe 4 
o 2000 4000 6000 8000 0900 COMPRESSION 
500 1000 1500 2000 SHEAR 


Fig. 9—Slippage of block mica under compression 
compared with that of a pasted product. Slippage 
results from actual tearing or breakdown of internal 
structure, as suggested in the curve of block mica. 
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Fig. 10—Graphical analysis of dimensional changes 
with arch pressure and speed in a finished commu- 
tator. Curve A represents changes in OD due to 
initial tightening in assembly, B is the correspond- 
ing change in the steel shrunk ring or end-angle 
cap; intersection C is the locked-in arch-pressure 
value; and point E is the corresponding value on 
curve B which has been adjusted for the effect of 
centrifugal force while rotating. 


an attempted relative motion. Certainly they exist 
in the testing wedge. Whether they exist in a com- 
mutator will be examined. 

There is no question but that a considerable pres- 
sure initially is present directly under the shrink 
ring or end angle retaining ring. But there is no 
assurance that the pressure is exactly the same for 
every copper segment. Indeed, we can state quite 
positively that the pressures are not equal, from 
examination of the mica upon disassembly. Also, 
the very nature of pasted mica leads us to the ines- 
capable fact that this mica is not perfectly uniform, 
so that even if the whole piece were squeezed down 
the same amount, the pressures would not be evenly 
distributed. 

Thus it is very likely that many of the copper seg- 
ments are not receiving their proper share of the 
restraining force provided by the holding ring. The 
initial compression, then, of the mica on each seg- 
ment is different and under equal load changes we 
can expect different mica-thickness changes. This 
can be predicted, due to the fact that the stress- 
strain curve for mica is not a straight line; it is in 
the form of a saturation curve. An equal load change 
may be the increase due to centrifugal force. While 
the increase is the same for every segment, the at- 
tempted relative motions will not be the same. In 
the extreme case where a segment had absolutely no 
holding mica pressure upon it, the full shearing 
forces shown above would exist between it and the 
adjacent segments. 

The question will be asked: Is not the arch-pres- 
sure friction-force enough to prevent any relative 
motion of the segments? The answer is that move- 
ment due to shearing forces may be increased, not 
diminished, by arch pressure in a conventional com- 
(Continued on page 156) 
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wheel reciprocation with four motorized cross-feed rates, preselected 


RAYMOND T. FENN 
Electrical Engineer 
Bryant Chucking Grinder Company 


preset sizing in an internal grinding machine 
presents a number of interesting problems to 
the electrical designer. In the first place, there are 
several mechanical motions that have to be integrated 
through sequenced control relays. Aside from means 
for driving the work and the grinding wheel, there 


P rece sin full automatic cycle control and 





Fig. 1—Rectifier panel for internal grinder. Upper 
left, two 0.4 amp selenium rectifiers for fields of feed 
and traverse motors and (right) two 2.25 amp recti- 
fiers for armature current of same motors; lower 
right, pair of 7.5-amp half-wave rectifiers connected 
in full wave bridge for armature of work motor. 
Field of work motor supplied by 0.4 amp rectifier, 
upper left (same as feed motor field). Variable-ratio 
transformer at left is for control of short-stroke tra- 
verse motor. 


A New Approach to the Problem 


of Automatie Size Control 


For either automatic diamond or plug sizing in an internal grinder, 
integrated control relays tie in rough and finish rates of hydraulic 


through a novel system of variable voltage control. 








Bryant No. 109 automatic cycle in- 
ternal grinder for bore range from 
\4 to 2 in. 


must be provision for feeding the work spindle ra- 
dially with respect to the wheel and for traversing 
the wheel slide and reciprocating it axially. The lat- 
ter motion involves rapid approach, reciprocation 
within the bore, back off to dress the wheel after 
roughing and reciprocating within the bore again 
until size is reached. Means must be provided for 
lowering the diamond dresser into position and for 
compensating for the amount of material removed 
from the wheel at each dressing. Feed motion is at 
rough and finish rates and there may be two steps 
of each. Furthermore, wheel reciprocation is at a 
slower rate in the finish cycle than in the roughing 
one. Also there must be a time delay for “spark- 
out” at the end of both the rough and finish grinding 
cycles. It is a very complex problem of sequenced 
controls. 

In the Bryant No. 109 internal grinder, feed of 
the wheel is effected through a motor driven feed 
screw, whereas reciprocation of the wheel is by hy- 
draulic cylinder and piston. When a very short grind- 
ing stroke is desired, a crank actuated traverse mo- 
tion is brought into play. Two methods of automatic 
sizing are available, either through control of the dia- 







Table I—Motor Specifications for 
Bryant No. 109 Internal Grinder 








Con- 
tactor Driven Speed Power 
Symbol] Member Hp| rpm Supply 





2M Wheel Alternator 
1M Oil pump 3 ph | %4 1200 Line 
1M Coolant 3 ph | 4% | 1800 Line 
5M Traverse 115v. | 44 | variable | 1 Powerstat and 








































d-c rectifier* 
4M Work 115 v. d-c| 34 | variable |{1 Powerstat and 
rectifiert 
3M Feed 115 v.d-c | \ 


variable |) 4 Powerstatsand 
1 rectifiert 














* Plus separate field rectifier. 
¢t Plus common field rectifier. 
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mond dresser, or by plug sizing with limit switches. 

Six motors are provided (see table). All motors 
are totally enclosed, non-ventilated. The wheelhead 
motor is a 2-phase squirrel-cage induction motor op- 
erated on high frequency current supplied by an 
alternator or frequency changer. Wheel speeds up to 
100,000 rpm are available, according to the frequency 
supplied and number of poles. The oil pump motor 
for the hydraulic circuit and the coolant pump motor 
are 60-cycle polyphase squirrel cage induction mo- 
tors. Because variable speeds are necessary, the 
work, feed and traverse motors are 115 volts d-c. 
Speed of the d-c motors is controlled by varying the 
armature voltage, while maintaining constant field 
voltage. Each motor has a separate selenium rectifier 
for its armature circuit (see Figs. 1 and 3). The 
feed and work motors have a common field rectifier, 
but due to the design of the motors it is necessary to 
furnish a separate field rectifier and isolation trans- 
fermer for the traverse motor. Armature voltages are 
varied by controlling the a-c voltage to the rectifiers 
through variable-ratio transformers (Powerstats), 
Fig. 2. One each is provided to the work and traverse 
motors while the feed motor has four transformers 
feeding through a single rectifier, Fig. 3. Once set- 
tings have been made manually, relays cut one trans- 
former in and the previous one out as called for by 
the cycle. 


Motor controls are operated by a 110-volt pilot cir- 
cuit supplied from the main power transformer, which 
is mounted in a cavity in the base of the machine, 
outside the main control panel. Power is supplied to 
the machine through two disconnect switches, one for 
the 60-cycle, 3-phase power and one for the high 
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Fig. 3—Power diagram for all six motors. The high 


frequency supply for the wheel motor is from an 
Traverse, work and feed motors are all d-c 


M-G set. 
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Fig. 2—Group of five variable-ratio transformers. 

The center one controls the speed of the d-c workhead 

motor, the four others the roughing (2) and finishing 
(2) feed speeds. 


frequency, 2-phase power for the wheelhead motor. 
These two disconnects are linked together mechani- 
cally and are operated by a single safety door handle. 

The simplified diagram for the control circuit is 
shown in Fig. 4. The control circuits are interlocked 
so that the oil pump motor must be started before 
any portion of the circuit is energized since several of 
the automatic cycle functions are powered hydrauli- 
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with separate field excitation through selenium recti- 
fiers and with armature voltage controlled through 
variable-ratio transformers and rectifiers. 
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(Spring removed from switch) 
Operates wheel slide and work motor 
Closed by pilot valve handle; opened 
by slide returning to rear position 
Fast to grind 

Dress 

Rough and finish feed stop 

Quick approach a together by 
Rough 1 common supply 
Finish 1 

Rough plug 

Finish plug 


' 


LS4, LS5, LS6 and LS7 held open by mechanism 

Solenoids and Solenoid Valves 
Dress traverse (Wheelhead movement) 
Finish traverse (Wheelhead movement) 
Workhead cross slide— 

de-energized—grind position 

energized] —load position 
Compensator (governs dressing) 
Rough feed stop for feed screw drive 
Feed back off (Feed motor clutch) 


Sol. 1 (Valve) 
Sol. 2 (Valve) 
Sol. 3 (Valve) 


Sol. 4 
Sol. 5 
Sol. 6 


(Valve) 
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diagram, with 


Diamond holder cam 


Crank traverse for wheelhead movement— 


operates pilot valve 


Relay List 


CR1 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CR10 
CRI11 
CR12 
CR13 
CR14 
CR15 
CR16 
CR17 


NCR NE MUTI 5G sais id on < 3 0 0.058 5 
Rough grind selector relay............. 
Quick approach feed relay............. 
Oe ere 
Pr IID. osc ncccssccevees 
Rough time delay relay............... 


cides ies oes suhCOsae 
ES CS aia. waits .styir ta 4h oN 
Shock absorber control when using crank 
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Fig. 4—Simplified control 
solenoid 
valves tying the hydraulic 
circuit into the electrical 
cycle interlocks. 


Limit switch 
tie in 


LS1 
LS2 


LSS 
LS6 
LS4 
LS3 


LS7 


LS9 











cally. This 3-phase induction motor is controlled by 
starter 1M (NEMA No. | size) which is operated 
by the master start and stop push buttons shown at 
the left of the diagram. Starter 1M is also the con- 
troller for the coolant pump which is started simul- 
taneously (see also Fig. 3). The holding contacts on 
the master start button energize the rest of the pilot 
circuit. Similarly, the master stop button will shut 
down the entire machine. 

Control of the high frequency wheelhead motor 
need not be tied into the automatic cycle and hence 
an “on-off” selector switch suffices to start it man- 
ually through starter 2M. The pressure switch is in 
the compressed air line supplying mist lubrication to 
the wheel spindle bearings and stops the motor in the 
event of failure in air pressure. 

Similarly, the d-c motor driving the work chuck is 
controlled through a three-position selector switch 
and starter 4M. In the “continuous” position the 
switch energizes 4M and causes the motor to run in- 
dependently, while the “automatic” position puts con- 
trol of this motor in the automatic switching circuit. 
To bring the work motor to a quick stop and to hold 
the spindle stationary during chucking, a magnetic 
brake is provided. This brake is released automati- 
cally whenever the work motor starts, but can be re- 
leased manually by an on-off selector switch when 
the work spindle must be turned by hand. 

Controller 5M is for the short traverse motor and 
it too is manually controlled by an on-off selector 
switch. Operation of this starter alters the automatic 
circuit through solenoid S8 which operates a pilot 
valve in the wheel slide hydraulic circuit. 


Feed Motor Controlled by Relays 


The d-c cross feed motor is controlled entirely by 
relays in the automatic switching circuit. Starter 3./ 
is shown in the feed motor circuit but is used only as 
a protective device to shut off the motor in the event 
the overload relays are tripped. The feed motor is 
started with line voltage on the armature circuit rec- 
tifier for quick approach speed. Thereafter the auto- 
matic switch circuit successively connects four preset 
variable-ratio transformers to the rectifier to provide 
variable armature voltages to the feed motor. This 
motor drives the feed case through a solenoid actu- 
ated clutch, which disconnects the motor in back-off. 

With the selector switches all “on” or in automatic 
cycle, the cycle is initiated manually by shifting the 
pilot valve handle governing hydraulic wheelhead 
traverse, causing the wheel slide to traverse at fast 
speed to the left, toward the work. This handle also 
closes limit switch LS1 which energizes the circuit 
to all the relays. This limit switch, which has its 
spring removed, remains closed until the slide is re- 
turned to its rear position at the end of the cycle or 
for any other reason. Similarly, CR1 acts as a 
safety device and serves to interrupt and reset the 
cycle to stop when LS1 is opened. The cycle also 
resets to stop position when the master stop button 
is pushed or when the supply voltage drops more 
than 10 per cent. 
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In order to let the operator gage the work by 
hand when setting up the machine for automatic 
cycle, a selector switch is provided, labelled “hold 
in grind.” It can be used during setup to prevent 
the cycle being reset to stop position when the slide 
is in the rear position. This selector switch is not 
shown on the simplified wiring diagram. 

As the table moves forward, a dog closes LS2, 
called the “fast to grind” limit switch. It picks up 
relays CR2, CR3 and CR9 (through line 59). Re- 
lay CR2 selects the circuit for producing a rough 
grind cycle for wheel reciprocation. This is accom- 
plished through solenoid valves S7 and S2. It should 
be explained that when S/ and S2 are both ener- 
gized, the valves are arranged to give rough grind 
traverse speed ; with both solenoids de-energized, fast 
speed; with S7 only energized, dress traverse speed, 
and with $2 only, finish traverse speed. Solenoid S1 
is energized by CR2 in the rough grind cycle and by 
LS3 through CR8 in the dress cycle. The actual rate 
of reciprocation is preset by a “rough grind” throttle 
valve in the hydraulic circuit. 

Relay CR3 is the feed rate selector relay which 
gives a quick approach speed for the feed motor. This 
is the base speed for the motor operating on, rated 
voltage (see Fig. 3). 

Relay CR9 is the feed stop selector, operating sole- 











































































































































































































































Fig. 5—Manual control panel with group of six selec- 
tor switches, master start and stop buttons and rough 
and finish sparking-out timers. 

























Fig. 0—Cam controlled switches for governing shift- 
ing of one speed to another on the cross feed. 


noid S5, which is a straight solenoid pulling out a 
plunger stop. It determines the position of the feed 
case at the end of the rough grind as well as the 
back-off position for “dress.” 

Since the total amount of stock to be removed in 
a machine of this size (2 in. ID) is in the range of 
0.010 to 0.015 in. on the diameter, with the finishing 
stages in ten thousandths, it is not feasible to actuate 
limit switches directly through workhead feed tra- 
verse. Instead, three limit switches are arranged be- 
side each other to be actuated by cams on a feed drum 
which is tied in mechanically with the feed train to 
the lead screw. This arrangement gives a mechanical 
gain of 100 or more on the slide traverse. The three 
limit switches are LS5, LS6 and LS7. Switch LS5 
cuts off quick approach (full) voltage to the feed 
motor armature and switches in the “rough 1” volt- 
age from the proper variable-ratio transformer 
through relay CR4 (see Fig. 4). “Rough 2” is a 
still slower feed speed and is initiated by the opera- 
tion of LS6 which energizes relay CR5, bringing in 
the second transformer. By this time the first cam 
has dropped LS5. 

To end the rough 2 feed, limit switch LS? is 
brought into play. It is mounted below the feed drum 
and is operated by the feed stop which moves when 
contacted by the feed drum. This movement occurs 
before the feed stop strikes the permanent stop which 
determines final bore size. Limit switch LS4 ener- 
gizes relay CRO, thus initiating this series of events: 
The feed motor is stopped by dropping out the rough 
2 Powerstat through CR5, held up to this point 
through normally closed contacts on CR6. At the 
same time, “rough timer” RTD is started, giving an 
adjustable spark-out time while the wheel slide con- 
tinues to reciprocate. When the rough timer finishes 
the spark-out period, it drops out CR2, which up to 
this point has been held by normally closed contacts 
on the timer through line 62. Relay CR6 remains 
energized through LS4 until the dress cycle has been 
completed. 

At this point back-off occurs. It should be ex- 
plained that the feed drum is driven backwards by a 
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coil torsion spring on its shaft when the clutch sole- 
noid is energized. This spring is wound up when 
the feed drum advances in step with the cross feed 
slide. The feed stop carries LS4 which is operated 
when the drum strikes the stop and starts the timers. 
This feed stop also engages a spring dog on the feed 
drum to limit the amount of back-off before dress. 
At back-off, the compensator feeds the diamond into 
the wheel in the amount desired for dressing. 

When it drops CR2, the rough timer RTD ener- 
gizes relay CR7 which picks up CR8. Relay CR8 
selects finish as the next grind cycle, and energizes 
S6, the solenoid on the feed motor clutch for allow- 
ing spring back-off, through CRY. The latter is en- 
ergized through rough grind and picks up S7 from 
CR8 when CR9 drops out. Solenoid S7 moves a 
cam into position to operate the dressing diamond 
and bring it into contact with the wheel as the slide 
travels into the dressing position. Relay C7 ener- 
gizes solenoid valve S4 which operates the compen- 
sator hydraulically. It determines the amount of ma- 
terial removed from the wheel by the diamond dresser 
and compensates for wheel wear. Actually, the cycle 
is timed so that back-off occurs before wheel dressing 
is actually initiated. 

At the beginning of the finish grind cycle solenoid 
S5 is de-energized and releases the feed stop which 
in turn releases LS4, allowing CR6 to drop out. 

The wheel slide reverses in fast traverse and a cam 
dog picks up LS3 which drops CR7 and releases the 
compensator solenoid S4. At the same time S71 is 
energized, moving the hydraulic valve to give the 
dress traverse speed. The machine is in dress cycle 
only while LS3 is held closed by the cam on the 
slide. As the wheel slide moves left and releases LS3, 
S1 is de-energized and the slide travels left in fast 
traverse. The slide cam operates switch LS2 which 
drops CR9 and picks up CR10 and through it CR11. 

Solenoid S2 is picked up by relay CR10 in finish 
and operates the hydraulic valve to give the slide a 
finish traverse reciprocation. Solenoid S5 is no longer 


energized, but the feed stop is held by a spring in the 
(Continued on page 178) 
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Resistors Used in High-Current 
Control Applications 


s 


Capacity with various duty cycles and with different spacings 
and arrangements of component units, all affecting the rate 


of heat dissipation, must be calculated and designed for. 


&*. ® opm. 


H. F. LITTLEJOHN, JR. 
Application Engineer 
Ward Leonard Electric Co. 


PPLIED in electric circuits for control pur- 

poses, such as motor starting and speed regu- 
lation, resistors bring about current limitation, dis- 
sipation of power, reduction in voltage, conversion 
of electrical energy into heat, etc. High-current re- 
sistors perform similar functions but are of different 
mechanical construction than those having lower 
capacities, 

Essentially, high-current resistors consist of a re- 
sistive conductor properly insulated and supported 
and equipped with terminals for connection to the 
external circuit. The majority of these resistors 
utilize metal alloys in the form of ribbon for their 
resistive conductors, but some units use wire or 
cast metal. As the insulating supports are in direct 
contact with the resistive conductor, the supports 
must necessarily be capable of withstanding high 
operating temperatures. The materials most fre- 
quently used for insulating supports are porcelain, 
steatite, asbestos sheet, mica, and Mycalex. 

With few exceptions, high-current resistors are of 
the unimbedded type; that is, the resistive material 
is not sealed from the atmosphere by a coating of 
vitreous enamel, inorganic cement, paint, lacquer, 
phenolic coatings or glass, as is the general practice 
on low-current resistors. Since the resistive material 
is exposed to the atmosphere, corrosion-resistant 
alloys are generally used to avoid damage and re- 
sulting failure. In addition to this property the 
resistive elements used must have certain other char- 
acteristics such as a high electrical resistivity, low 
positive temperature coefficient of resistivity and high 
melting point for satisfactory long-life performance. 
Some of the numerous alloys used in the manufac- 
ture of these resistors are nickel-chromium, nickel- 
copper, aluminum-iron-chromium, and various spe- 
cial cast alloys. 

Resistors of the high-current type are rated in 
ohms, full-load amperes and, in addition, according 
to the class of service as indicated in the Table of 
Classification of Resistors, reproduced herewith from 
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the Industrial Control Standards of the National 
Electrical Manufacturers Association. The class of 
service is designated by a percentage indicating ap- 
proximately the duty experienced by the resistor 
when used for starting motor with characteristics as 
stated. Also listed in the NEMA Industrial Con- 
trol Standards is a table of resistor applications 
which is very useful. This is intended as a guide 
in designing and specifying resistors, based on ex- 
perience with average installations. It lists the vari- 
ous types of motor-control applications under dif- 
ferent classes of installations and specifies the re- 
sistance class number for average applications. 
Manufacturers of industrial control equipment 
rate their resistor elements so that the temperature 
rise does not exceed the limits specified in the 
NEMA Industrial Control Standards. These per- 
mit a temperature rise not in excess of 375 C as 
measured by a thermocouple in contact with the re- 
sistive conductor when it is bare metal and not in 
excess of 300 C rise as measured by a thermocouple 
in contact with the surface of the embedding material 





Fig. 1—Typical cast-iron grid with eyes for mount- 
ing and for electrical connections. Other grids are 
punched from resistance alloy sheets. 








Fig. 2—Several banks of cast-iron grid resistors for 
secondary-resistance speed control of a large induc- 
tion motor with wound rotor. 


for resistor units having the resistive conductor 
embedded. 


Temperature-rise tests are performed under speci- 


fied conditions in the laboratory. The resistor is 
mounted in free space and still air, with a minimum 
clearance of 1 ft in all directions to the nearest ob- 
ject and in an ambient temperature not over 40 C. 
As these conditions are seldom found in actual prac- 
tice, the rating of the resistor must be reduced to 
limit the temperature rise to the safe and permissible 
value under existing conditions in accordance with 
specifications applicable to the particular application. 
For instance, when applying high-current resistors, 
allowances must be made for confinement, stacking, 
ambient temperature, ventilation conditions, etc. In 
each case, the designer must derate the resistor ac- 


cordingly, since the test results represent optimum 
conditions, 

Sometimes it is possible to use a quantity of low- 
current resistors to provide sufficient total capacity 
to meet the requirements of high-current, high- 
wattage applications. This procedure, however, 
usually necessitates the construction of special 
mountings and interconnecting the resistive elements 
to obtain the required capacity. In general, it is 
more economical both in resistor cost and assembly 
time to use resistors that are designed specifically 
for high-current, high-power applications. 

The choice of the form of resistance element for 
any high-current application is based on one or more 
of the following factors: the maximum current to be 
carried; the ohmic resistance required; the duty 
cycle, whether continuous or intermittent; available 
space; application conditions as to shock and vibra- 
tion; required life; the resistor weight; cost; and 
others. The correct analysis of these factors is 
largely a matter of experience since there is no 


‘formula which will fix the requirements of all ap- 


plications. However, the influence of some of these 
factors is more or less self-evident while the effect 
of others will be discussed in subsequent paragraphs. 

Several forms of resistors having a high-current 
capacity are available to the design engineer for use 
in a wide variety of applications. These resistors 
may be arbitrarily listed as follows: 

Cast or punched grid. 
Edge-wound ribbon. 

Wire- or ribbon-wound tubes. 
Wire or ribbon sandbox. 
Bar-type ribbon. 

Loop-type ribbon. 

The oldest form of high-current resistor and one 
which is widely used today is the grid type. These 
resistors are cast or punched in the form of a grid 
having eyes for mounting and connection purposes. 
The majority of cast grids, a typical example of 
which is illustrated in Fig. 1, utilize a good grade 
of gray cast iron. Where a unit is required with a 
higher resistivity than obtainable in cast-metal types, 
the grids are usually punched from one of the re- 
sistance alloys. Cast-iron grids are sometimes plated 
with cadmium when used in corrosive atmospheres 
but under ordinary conditions the hard outer sur- 


Table I—Classification of Resistors 
(Standard IC4-10, NEMA Standards for Industrial Control) 





Approx. 
per cent of 
full-load 
current on 
first point 


10 sec on 
out of each 
80 sec 


5 sec on 
out of each 
80 sec 


111 
112 
113 
114 
115 
116 


30 sec on 
out of each 
15 min 
131 
132 
133 
134 
135 
136 


141 
142 
143 
144 
145 
146 


15 sec on 
out of each 
90 sec 


Class numbers applying to duty cycles 


15 sec on 15 sec on 
out of each | out of each 
45 sec 30 sec 
161 171 
162 172 
173 
174 
175 
176 


15 sec on 


out of each 
60 sec 


Continuous 
duty 


151 
152 
153 
154 
155 


156 


164 
165 
166 
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Table Il—Comparison of Selected High-Current Resistors of One Make 








Min.-max. 
current Max. Relative 
: capacity, Min.-max. | capacity, weight 
Form of Size, cont. duty, | resistance, | cont. duty,| per 5-kw 
resistor in. amp ohms watts unit 
Grid 9x5x4, but 20-160 0.007—0.112 200 4 High heat absorption qualities; primari- 
available in ly for short duty cycles. 
various sizes 
Edge-wound] 19x5x3 20-80 0.11-4.50 2000 3 For intermittent and continuous duty 
cycle applications. Resists shock and 
vibration. Adjustable. 
Tubes 8i4xl\k diam 5-45 0.15-33 300 \3 Flexible. Continuous or intermittent 
1134x1\ diam 3-40 0.22-50 420 f duty. Resists shock and vibration. 
Sandbox 7x814x4 to _ 600 0.2-25 1400 5 Extremely high heat absorption qual- 
1514x18x4 (int. duty only) ities. Very short duty cycle uses. 
Bar 10x10x3 to 20-340 0.02-120 9000 1 Continuous duty only. Low cost. Ex- 
30x30x3 cellent heat-radiating qualities. 
Loop 23x15x4 20-340 0.01-7.50 3000 2 Continuous duty only. Resists shock 


face of the cast metal prevents oxidation below the 
surface. 

Grid resistors shown in Fig. 2 are usually 
mounted by means of insulating rods through the 
eye at each end of the grid and are arranged in stacks 
of standard sizes. Each eye of the grid is copper- 
or silver-plated to insure good electrical contact be- 
tween grids. Due to the large mass of metal present 
in grid resistors, they are capable of absorbing large 
surges of power for short periods of time. This 
characteristic, together with their relatively low cost, 
makes grid resistors ideally suited for use as start- 
ing, braking and plugging resistors in the larger- 
horsepower d-c motor controllers. Grid units are 
also applied in a-c moter controllers of the primary 
or secondary resistor type where they are used for 
reducing starting inrushes or for speed-regulating 
purposes. The heavy-duty service encountered in 
steel, rubber or cement mill controls makes them 
good examples of the type of motor-driven equip- 
ment which uses grid resistors to advantage. 

On applications where weight is a prime design 
consideration, or where excessive shock or vibration 
is known to be present, as on portable equipments, 
grids of the cast-iron type are not usually recom- 
mended. This is also the case where excessive mois- 
ture, acid fumes and other adverse atmospheric con- 
ditions are encountered. For such applications 
punched grids or other forms of high-current re- 
sistors better able to withstand these adverse con- 
ditions, should be chosen. 


Edge-wound Ribbon 


Edge-wound resistors, like the one shown in Fig. 
3, were developed primarily to meet the designer’s 
requirements for high-current resistors that were 
considerably lighter in weight and of sturdier con- 
struction than cast-iron grids. Another factor which 
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and vibration. Excellent heat-radiating 
qualities. 


greatly influenced their development was the need 
for high-current resistors which could be used eco- 
nomically in both intermittent- and continuous-duty 
applications. 

As the entire surface of the ribbon is exposed, 
good heat-radiating qualities are obtained, making 
them suitable for continuous-duty operation. The 
relatively large mass of metal and ceramic materials 
used provides high heat-absorptive qualities, permit- 
ting their use in intermittent-duty applications. The 
conductor of the resistor shown in Fig. 3 is a piece 
of non-corrosive alloy ribbon which is wound on 
edge in the form of oval-shaped coils. The ribbon 
element is mounted on two steel strap supports 
carrying grooved ceramic saddles to space adjacent 
turns and to insulate the element from the supports. 





Fig. 3—Edge-wound resistor unit in a steel mount- 
ing frame for multi-unit stacking. These ribbon- 


wound resistors are suitable for intermittent or con- 
tinuous duty and withstand shock and vibration. 
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End pieces of steel are used to space the supporting 
straps. At either end of the resistor, clamp-type 
terminals are supplied for external connection to the 
ribbon element. Where fixed or adjustable taps 
along the resistive conductor are required, additional 
clamp terminals are easily adaptable. 

With the single unit illustrated in Fig. 3 second- 
ary insulation is provided between the resistor as- 
sembly and the steel mounting brackets. This pro- 
vides double insulation between the ribbon and 
ground. 

In another method of design only one steel strap 
support, which is slotted at each end, is used to 
carry the grooved insulating saddles. With this 
type, insulating tubes and mica washers are supplied 
to isolate the resistor units in the mounting frame 
or bank and to provide additional insulation. On 
another type of unit the center steel strap is split, the 
two halves coupled by means of an insulating strip 
and each half serves as a terminal as well as a sup- 
port for the grooved insulators. Other units have 
terminals which are welded to the resistive con- 
ductor in lieu of the clamp-type terminals. Typical 
examples of some of these forms of edge-wound re- 
sistors are shown in Fig. 4. 

In mounting oval-shaped edge-wound resistors in 
a controller or other equipment, the long axis of the 
unit and of the coils should be horizontal, as shown 
in Fig. 5. This permits free circulation of air over 
the straight portion of the ribbon, assuring maximum 
convection and cooling efficiency. Standard mount- 
ing frames, though not supplied with each edge- 
wound resistor, are available from the resistor manu- 
facturer. It is generally recommended that stand- 
ard mounting frames be used on multiple-resistor 
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Fig. 5—Rear view of a d-c motor starter with two 

ribbon edge-wound resistor units. Flat ribbon per- 

mits easy connections with clamp-type terminals. 

Typical composition of the ribbon is 45% nickel, 
55% copper but this may vary. 
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Fig. 4—Two edgewise-wound resistors with taps. That 


above is a product of the Clark Controller Company, 
rated at 72 amp continuous for a temperature rise of 
250 C. It is insulated for 600 volts and has a series 
resistance of 0.175 ohm. The unit below is made 
by General Electric Company, designated size E, with 
5 taps. The ceramic core upon which the ribbon is 
mounted is roughly elliptical in cross section, so that 
air spaces are left along two sides, under the ribbon, 
for ventilation. 


assemblies to assure proper spacing and ventilation 
between units. 

For high-current applications where space and 
weight must be held to a minimum or where the 
equipment encounters sudden jolts, edge-wound 
units should be used in preference to those of other 
types. Edge-wound resistors are particularly suited 
for applications in controllers for traveling cranes, 
marine service, portable equipment and elsewhere. 

As the thermal capacity of edge-wound units ap- 
proaches that of grid resistors, their applications in 
motor-control equipment are quite similar. Edge- 
wound resistors are commonly used for starting, 
plugging and dynamic braking purposes on d-c 
motors above about 25 hp, as well as in a-c con- 
trollers for speed regulating and reduced-voltage 
starting purposes. It should also be mentioned that 
edge-wound units, due to their high continuous-duty 
power rating, are useful in battery-charging rheo- 
stats, load banks, plating and welding rheostats and 
other applications. 

The flexibility obtainable with tubular resistors 
permits their use in a wide variety of applications. 
Though small in size, wire- or ribbon-wound tubular 
resistors have a relatively high power capacity and 
are suitable for both continuous- and intermittent- 
duty applications. They are frequently used in motor 
controllers for machine tools, hoists, cranes, pumps, 
etc. Tubular units are also adaptable for use in 
space-heaters, field rheostats, load banks and similar 
equipment. 

One type of ribbon-wound tubular resistor is 
shown in Fig. 6. Its resistive conductor is a crimped 
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alloy ribbon wound on edge on a refractory tube. 
Vitreous enamel is applied to the surface to hold the 
ribbon ‘and terminals firmly in place. This rugged 
construction permits the units to be applied where 
mechanical shock and vibration are present. An- 
other advantage is that a greater surface for heat 
dissipation is provided, compared with resistors 
using flat-wound ribbon or wire. Furthermore, such 
equipment can be used where an adjustable resistor 
is needed. Adjustability is obtained through the use 
of clamp-type terminals that make contact with the 
exposed edges of the crimped ribbon. 

Several other forms of high-current tubular re- 
sistors are available. In one rather interesting type 
a coiled resistance wire is wound on a grooved 
ceramic tube. The primary advantage of these re- 
sistors is that the resistive conductor can be easily 
and rapidly replaced should a failure occur. 

Tubular resistors are generally mounted in steel 
brackets secured to the unit by means of bolts which 
extend through the cores of the tubes and are fas- 
tened to the steel mounting brackets. A_ typical 
method of mounting tubular resistors in a group is 
shown in Fig. 7. 

When using any form of high-current resistor in 
a multi-unit assembly several important factors 
should be carefully analyzed to assure reliable opera- 
tion and to afford maximum economy. For instance, 
the spacing between resistors in the group should be 
considered. Equally important are the number of 
resistors in the complete assembly and their effect 
on the total rating of the group. 





‘ig. 7—Rear of the control board for individually 
starting any or all of a group of 14 motors on 250 
volts, d-c. Both the vitreous enamel tubular and 
the edge-wound ribbon types of resistors are used. 
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Fig. 6—A tubular resistor which, though small in 

dimensions, has relatively high power capacity. 

Crimped alloy resistance ribbon is held in place by 
vitreous enamel. 


The curves shown in Fig. 8 illustrate the rela- 
tionship of rating to the size of the group with com- 
parable spacings when using ribbon-wound tubular 
resistors. These curves are similar to those for 
other forms of high-current resistors except, of 
course, that the spacings and group ratings differ 
according to the particular form of resistor used. 
Note that close spacings tend to decrease greatly 
the rating of the entire group. For example, with 
nine tubes in a group using 134-in. centers, a single- 
unit rating of 340 per cent is obtained. In other 
words, the rating of the complete unit is 3.4 times 
the rating of a single tube. Assuming that each 
resistor in the group had a continuous-duty rating 
of 300 watts, then the continuous-duty rating of the 
entire group would be 3.4 300 or 1020 watts. 

With nine tubes in the group using 3-in. centers, 
the single-unit rating is increased to 650 per cent, 
or 1950 watts, for the entire group. It can be read- 
ily seen that by using 3-in. centers only five resistors 
are required to obtain the equivalent capacity of nine 
tubes having 134-in. centers. 

According to the NEMA Industrial Control 
Standards, “intermittent duty is a requirement of 
operation or service consisting of alternate periods 
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Fig. 10—A typical bar-type ribbon resistor with an 

enclosed frame for floor mounting. With restricted 

air circulation, rating is reduced below that for free 

air. Ribbon is % to 1 in. wide commonly but may 
be as wide as 2 in. 
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Rating of group, per cent of single-unit rating 











re 2 42 6 38 PRs 8S. 8B Ot 2 
Number of tubes in group 
Fig. 8—Relation of rated capacity of groups of unit 
resistors of tubular type to the capacity of a single 
unit, for three different spacings, center-to-center. 
Assumptions include: Horizontal mounting of tubes; 
vertical dimension of group less than horizontal; 
duty continuous, in free air. 


of load and rest so apportioned and regulated that 
the temperature rise at no time exceeds that speci- 
fied for the particular class of apparatus under 
consideration.” Where high-current resistors are 
employed for intermittent-duty purposes, their rat- 
ings are based on the continuous-duty rating and 
then are modified in accordance with the duty cycle. 


’ It should be mentioned that the intermittent-duty 


ratings vary widely and depend largely on the ther- 
mal capacity of the individual resistor. The curve 
in Fig. 9 shows the relationship between the rating 
of a group of ribbon-wound tubular resistors and 
an intermittent-duty cycle of various values, with 
tubes mounted 214 in., center-to-center. 

To illustrate the application of this curve, assume 
that in a controller for a d-c motor driving a con- 
veyor, the duty cycle is 10 seconds on out of each 
80 seconds and the power to be dissipated in starting 
is 13,000 watts. From the curve in Fig. $ we note 
that the rating is 475 per cent for the given duty 
cycle or 4.75 times the continuous duty rating. 
Therefore, 13,000 divided by 4.75, or 2735 watts is 
the rated continuous load. 

Let us also assume that tubular resistors having a 
continuous-duty rating of 300 watts are used. By 
dividing 2735 by 300 we obtain 9.12 or 912 per cent 
of the rating of a single unit. Checking this figure 
against the curve in Fig. 8, we find that 17 tubes 
will be required in the group when mounted on 
2%4-in. centers. If a larger resistor were used, a 


116 











& 
ee ee Bee 2 
Le 
Bask SRS S 
 ctlasddoabebestbibadedaal 
















Rating of group, per cent of single-unit rating 


— 
ol i i) 


0 
Secon 5 10 9 15 15 


Out ofeach80 80 


Fig. 9—Effect of intermittent-duty operation upon 

the rated capacity of a group of tubular-type re- 

sistors spaced 21% in. apart with temperature rise 

limited to 375 C. Duty cycles are those standardized 
in Table I. 


425-watt unit, for example, the percentage of single- 
umt rating would be 645 and only 11 tubes would 
be needed in the group, using 2)4-in. centers. 

Another factor that must be considered when 
applying high-current resistors is the method of 
mounting them. In the curves given in Figs. 8 and 
9, the resistors are mounted horizontally and the 
vertical dimension of the group is less than the depth 
or horizontal dimension. If the horizontal dimen- 
sion of the group were less than the vertical dimen- 
sion, excessive heating would occur in the upper 
portion of the group, resulting from the heat rising 
from the units in the lower section. For applica- 
tions where the depth or horizontal dimension of 
the resistor assembly must be limited the rating of 
the unit must be reduced accordingly. 

Where high-current resistors are mounted in en- 
closures or in locations where the ventilation is re- 
stricted, a reduction in their “free-air” rating must 
also be made. As stated previously, since the ap- 
plication requirements vary widely, there is no 
definite rule which will fix the amount of derating 
needed for all forms of resistors and for all applica- 
tions. It is general practice for the designer to make 
an estimate based on past experience. Then tests 
are performed: in the laboratory under specified 
operating conditions as a check on the assumed 
values. 

For instance, on a fan with provision for 50-per 

(Continued on page 164) 
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Tiniest Motors 
to be Made in 
United States 


British invention of new principle, involv- 
ing ring armature with open gap, results in 


practicable miniature motors. 


r HE development in England of a motor so 
[ia that a half dozen of them can be piled 
into a sewing thimble was announced some time 
ago but the principle of their operation has only 
recently been disclosed in this country. Readers of 
ELECTRICAL MANUFACTURING were told of this in- 
novation in September, 1947 (page 170). The 
motors were invented by J. V. and J. E. G. Eurich, 
brothers, and are made by Rev Motors Ltd. of Bol- 
ton, Lancashire under the trade name Electrotor. 
Announcement has just been made of plans to manu- 
facture them also in this country by United States 
Instrument Corporation of Summit, New Jersey. 
The motor comprises a permanent ring magnet and 
a wound ring armature with the ends of the wind- 
ings bared to make contact as they rotate with flat 
spring brushes. 
The principle upon which the motor works is illus- 
trated in Fig. 2. Consider first the condition which 


obtains when no current is flowing, and the gap in 
the winding is adjacent to the S pole of the perman- 
Both ends of the armature 


ent magnet (Fig. 2a). 





Fig. 2—Principle of operation of the Electrotor. N and S indicate permanent 
polarity, n and s induced polarity. Successive stages of rotation of the open-gap 
armature are represented. 
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Fig. 1—The type 240 Electrotor (below) and the 

disassembled parts (above). The component at the 

lower side of the open hand is the open-gap rotor, 
the unique element of this new motor. 


core have induced N polarity and the peripheral cen- 
tre of the core (which is adjacent to the N pole of 
the magnet) has induced S polarity. When the 
current is applied (Fig. 2b) the winding becomes, 
in effect, a horse-shoe electromagnet with polarity 
between the points of contact of the contacts and the 
ends of the core (but with concentrated polarity at 
its ends), the end nearest the positive contact being 
a strengthened N pole, and that nearest the negative 
contact a S pole of reduced strength. Consequently, 
the N pole is attracted to, 
and the S pole repelled by, 
the S pole of the magnet, 
and rotation ensues, the ef- 
fective torque depending 
upon the width of the gap. 
As rotation continues 
(Fig. 2c) the flux density 
of the N pole of the wind- 
ing loses its end concen- 
tration and becomes more 
evenly distributed between 
the end of the contact 
point, and eventually has 
concentration at the con- 
tact point; conversely, the 
flux density of the S pole 
of the winding becomes 
progressively concentrated 
at the end of the core. 
There is, consequently, 
strong attraction to the 


(Continued on page 184) 
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The 


INDUSTRIAL 
HORIZON 
for 1948 





American industry came through with a magnifi- 
cent production job in 1947 with the electrical 
manufacturers chalking up notable advances in 
all fields. The powerful momentum of current 
business activity should carry us through 1948, 
but inflation and the unsettled international 
situation continue as the danger spots. 


field, notable production records were established 

during 1947. In this respect, the electrical manu- 
facturers reflect the overall industrial record for the 
country. Industrial output last year (according to the 
Federal Reserve Board’s index) topped 1946 by 9 
per cent, and 1939 by 73 per cent. Absence of any 
serious labor-management strife was another bright 
spot in the picture. Dire predictions of a severe ‘1947 
recession,” failed to materialize. At the close of the 
year, financial experts saw the business situation as 
“one of extraordinary strength and activity.” 

But what of 1948? Will the momentum of current 
business activity carry us through all of 1948? Through 
six months? Can our production facilities stand up 
against the tremendous pressure of demands from all 
sources—domestic as well as foreign—for consumer 
goods, plant equipment, reconstruction materials? De- 
spite the magnificent production record of American 
industry last year, it would be unrealistic to ignore the 
critical points of possible failure in this conjunction of 
powerful economic strains and stresses. 

To inquire fully into the prospects for 1948, there- 
fore, is not a simple matter of quoting 1947 production 
figures and extrapolating from that point on. This 
review of year-end reports for 1947 and forecasts of 
trends for 1948 is qualified by the possible influence of 
many diverse and complex factors inherent in the 
present inflationary situation in our own country and 
in the unsettled political and economic international 
situation. 

At the year’s end the purchasing executives of the 
country looked at the new year with optimism. In its 
December survey-report, the National Association of 


I: EVERY segment of the electrical manufacturing 
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Some 1947 Industrial Trends Compared With 
Other Years. 


Components of the electrical insulating materials index: 
Laminated products; manufactured electrical mica; special 
dry process electrical porcelain; varnished fabric and paper; 
and vulcanized fiber. 


by the Market Research Department of ELECTRICAL MANUFACTURING 
from various industry sources, as indicated. 


The statistical tables and graphs in this article have been prepared | 


Purchasing Agents states that most purchasing men 
look for business activity to “continue good for the first 
six months of 1948.” Few, however, will comment be- 
yond that period. The optimistic view is bolstered by 
the sustained demand indicated in existing heavy back- 
logs of orders and in definite production schedules. But 
the usual “ifs” are mentioned—if export demand for 
European aid materializes; if there are no government 
controls ; if new wage demands do not start off another 
inflationary spiral. 

Recent Department of Commerce reports show that 
manufacturers’ inventories hit a new high in Novem- 
ber reaching a total of $23.7 billion. But no significant 
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change is in evidence for December according to the 
NAPA survey. The shortage in steel has caused some 
inventory unbalance. The overall policy is to “hold 
inventories at the lowest possible operating level.” 

Industrial production reached a new peacetime rec- 
ord in November. The Federal Reserve Bank’s sea- 
sonally adjusted index stood at 192 per cent of the 
1935-39 average, an increase of 2 points from October. 
Output of durable goods generally expanded and re- 
flected increases in most machinery lines, transportation 
equipment, and nonferrous metal fabricated products. 
Some financial authorities expect that the Federal Re- 
serve Board’s index may hit 195 during the first quar- 
ter of 1948. 

The electrical manufacturers, paced by the appliance 
group, have turned in a record-breaking year. Overall 
production, according to a year-end statement by W. J. 
Donald, managing director of the National Electrical 
Manufacturers Association, topped 1946 by 50 per cent, 
passed the prewar peak year of 1941 by 40 per cent 
and 1940 by 150 per cent. The appliance division, 
said Mr. Donald, accounted for a volume more than 
double that of 1941, and 100 per cent over 1946. A 
partial breakdown of the production record, as based 
on NEMA statistics collected on more than 100 product 
categories, was given as follows: 

A record volume of electric ranges aggregated a mil- 
lion and a quarter units, a 92-per cent increase over the 
650,000 units produced in 1946 and a 73-per cent in- 
crease over 725,000 units in 1941. The 1948 range out- 
put is expected to total a million and a half units, a 
20-per cent expansion over 1947, 

Electric water heater production mounted to a mil- 
lion units, 82 per cent over the 550,000 units in 1946 
and 400 per cent over the 200,000 units in 1941. Still 
another increase, by 20 per cent, is forecast for 1948. 

Despite stringencies in enameling steel and several 
vital components, 3,750,000 electric household refrig- 
erators were produced last year. This exceeded 1946 
output by 67 per cent and the 1941 all-time previous 
high by almost 10 per cent. The 1948 output is ex- 
pected to reach 4,500,000 units, up 20 per cent over 
1947. 

Production of electric farm and home freezers, im- 
portant newcomers to the major appliance family, ac- 





counted for 400,000 units (under 16 cu ft) against 
150,000 units in 1946, a 167-per cent increase. Still 
further gains are seen for this year. 

An industrywide production increase of an additional 
5 to 10 per cent was indicated by Mr. Donald for this 
year. In electric appliances, the 1948 increase was 
seen as high as 25 per cent. The 1948 forecast, how- 
ever, was hedged with some conditions—primarily the 
tight supplies in sheet steel, and the possibility of an 
unfavorable turn in the labor situation. But the fol- 


lowing overall encouraging elements were emphasized 
by Mr. Donald: 


1. An electrical power supply expansion program 
calling for expenditure of a billion dollars annually 
over the next five years for additional power generat- 
ing, transmission and distribution equipment. This in- 
dicates a vast new demand for “electrical living and 
working,” and a constantly expanding flow of orders 
from electrical manufacturers’ major markets. 

2. The materials picture, excepting for steel, has 
been clearing. Copper supplies, in particular, seem 
improved. 

3. Employee-employer relations were better and con- 
tinuance of this improvement may be expected. 

4. The electrical interdependence movement, intro- 
duced three years ago, is becoming increasingly effec- 
tive as a market builder. 

Mr. Donald also pointed out that the output of the 
industry in 1947 was almost exclusively in electrical 
products in contrast with the appreciable percentages 
of nonelectrical products made during the war. 

Some of the 1947 production records in specific elec- 
trical products are indicated in Tables I, II and VII 
carried through to the latest monthly figures available. 
Notable progress is also shown in the year’s accom- 
plishment in electric motor output. (See Tables III 
and IV.) 

Output of radio receiver sets of all types soared to 
15,989,759 units during the first 11 months of the year, 
according to the Radio Manufacturers Association. Of 
these, 149,226 were television sets. (See Table VI.) 
Demand and supply are now more than in balance, so 
1948 output of all sets will probably slump to between 
12 and 14 million. But television set production will 





Table I—1947 Sales Major Electric Household Appliances 
(11-month totals in units sold) 
































Vacuum Clothes 

cleaners* washers [ronerst 
Jan. 258,892 240,233 15,509 
Feb. 272,927 289.838 39,239 
Mar. 321,515 290,397 42,442 
April 330,426 320,969 51,409 
May 318,094 313.724 51,685 
June 329,986 311.705 52,025 
July 280.585 318,297 41,911 
Aug. 279,237 279.229 47,577 
Sept. 328,630 351,094 53,277 
Oct. 359,040 394,649 58,722 
Nov. 350,341 
Totals 3,429,673 3,061,437 469,796 





* Source: Vacuum Cleaner Manufacturers’ Association. Units of standard-size cleaners sold. 


t Source: American Washer and lroner Manufacturers’ Association. 
** Source: Nati ical ufacturers Association, member 
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Refrigerators ** 


2,860,118 





Water 
Ranges** heaters ** 


Small portable 
washers t 









211,074 56,228 53,360 50,000 
179,052 61,644 60,099 50,000 
246,029 80,511 73,448 47,000 
268,320 84,532 66,822 33,840 
281,252 90,309 68,805 36,114 
291,464 99,833 74,515 34,316 
277,700 79,997 66,454 36,471 
213,901 69,131 64,001 43,834 
290,082 103,246 77,494 41,287 
314,078 112,633 84,777 44,512 
287,166 95,799 68,587 


933,863 758,362 417,374 














only. Sales billed in units. 
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Series R Stepper 


Three basic types of A.C. 
and D.C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range. 


T-110 Time Delay 


Provides delayed opera- 
tion from 10 to 60 seconds 
using a resistance wound 
bi-metal strip. In radio it 
prevents damage to recti- 
fiers and tube filaments by 
retarding plate current until 
tubes are sufficiently heated. 
Used widely in industry 
to change circuits after a 
predetermined interval. 


Faced with responsibilities for the design and successful performance of their companies’ products, 
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Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16” x 1 3/8” 
x 1”. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 














a) 


Series 220 A.C. Relay 
Capable of breaking 
currents up to 20 amps 
at 230 v., 60c., A.C., 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16" dual contacts 
minimize arcing. 





APPLICATIONS PROVE 


, 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8" x 
11/2” x 1 1/8”. 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 
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Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 












Series A-300 Relay 


Designed for low loss 
antenna change-over. 
Straight line position 
of screw terminals and 
contact springs main- 
tains equal spacing thru 
relay from transmis- 
sion line to transmitter. 
Reduces impedance 
mismatch to minimum. 





Series 12 A.C, Solenoid 


For intermittent and 
continuous duty. Rated 
at 6 v. to 230 v., 60 c., 
A. C. Stroke ranges from 
1/8” up to 7/8”. Series 
6 D. C. rated 6 v. to 230 
v. Stroke 1/8” up to 2”. 


American design engineers are eagerly turning to Guardian Electric first for relays and complete 
control assemblies. They find at Guardian a vast wealth of application and performance data, 
an expert engineering staff with more than a decade of specialized experience solving the 
most complex and widely diversified control problems. Such experience offers design engineers 
an extra bonus value thru practical suggestions and valuable specific recommendations given 


without cost or any obligation. Should your design call for a “special” control, Guardian has 
probably built the self-same principle you seek into one of its large line of basic type units. 


When such a basic type unit becomes the “specia 


~ 


you need thru slight variations, the savings 
in time and money are substantial, you circumvent die costs and beat delivery schedules in the 


bargain! Should special engineering be required, our staff is at your disposal. Write — call on 
Guardian for these excellent controls designed by Guardian engineers for engineers. Expert 
advice is yours for the asking to help you design better products thru improved techniques 
which are now so vital to meet competition. 
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Table II—1947 Sales Small Electric Heating Appliances* 


(11-month totals in units billed) 




















Air heaters, | Coffee makers,| Disk stoves Toasters, Toasters, Watile irons 
convector pots and urns and Heating pads automatic nonautomatic | and griddles 
and radiant hot plates f 
Jan. 112,278 51,202 67,857 97,593 144,401 65,186 16,550 
Feb. 107,047 72,431 75,579 121,273 124,318 63,139 25,732 
Mar. 131,858 112,785 68,180 111,454 169,513 72,129 23,501 
April 32,708 94,432 63,411 22,433 166,796 71,314 70,244 
May 13,739 160,700 36,221 8,736 161,372 34,637 67,608 
June 36,629 167,161 42,901 21,719 186,788 39,018 71,630 
July 43,109 135,028 38,553 41,081 84,750 24,491 81,041 
Aug. 54,234 143,208 47,261 23,695 135,026 33,846 119,956 
Sept. 94,162 150,845 41,805 92,416 173,199 53,255 138,537 
Oct. 113,742 128,081 39,173 60,693 207,201 50,568 126,465 
Nov. 75,416 85,013 40,970 49,606 207,389 55,007 146,786 
Totals 814,922 1,300,886 558,427 650,699 1,752,401 563,677 915,141 





* Source: National Electrical Manufacturers Association, member-companies only. 


t 1320 watts or less. 


probably reach 600,000 units. 

In electrically operated equipment other than already 
noted herein or covered in tabular data, mention should 
be made of heating and air-conditioning equipment : 

In mechanical stokers, 1947 factory sales turned 
upward after a bad slump from 1946 levels, but the 
year’s total will probably be less than 30 per cent of 
the 1946 sales. Some 8,467 units were sold in October, 
but a 54 per cent drop came in November, with only 
3,923 units sold reported by the Census Bureau. The 
year’s high was 10,208 units in September. 

A much brighter picture, however, was shown in oil 
burners. Here a pronounced increase was recorded in 
1947. The year’s total shipments will probably easily 
double that of 1946. October factory shipments totaled 
128,488 units. 

In the general classification of air-conditioning and 
commercial refrigeration equipment, the Census Bureau 
gives the following shipment values : First quarter, $46.4 
million; second quarter, $49.7 million; and_ third 
quarter, $43.9 million. 

The machine tool builders are looking forward to a 
year of good activity. But the export markets are of 
primary importance and these constitute the imponder- 
ables in the situation. The big Russian market, for 
example, may go by the boards if the international sit- 


uation makes it advisable to tighten up on shipments 
to that country. But implementation of the Marshall 
plan should open up new markets in western Europe 
to provide tools for industrial reconversion. Shipment- 
wise, machine tools have held up pretty well in dollar 
volume during the last few months. After slumping in 
July and August, shipments have gradually picked up, 
although November’s total is down to $24,505,000 from 
the October figures of $27,545,000. The year’s monthly 
shipments are shown in Table VIII. 

In components, the gearing industry continues to 
show an increase in volume of sales. November sales 
were up by 1.84 per cent as compared with October, with 
the index figure for November at 464.1. (This report, 
issued by the American Gear Manufacturers Associa- 
tion, does not include turbine or propulsion gearing.) 

Sales of ball and roller bearings reached a 1947 total 
of approximately $275,000,000, a 25-per cent increase 
over 1946 according to the Anti-Friction Bearing 
Manufacturers Association. The steel shortage will 
have a “decisive effect” in bearing production for this 
year, the association states, with the most critical period 
expected in the first quarter. Present delivery schedules 
on standard bearings range from 60 to 90 days. Prog- 
ress is reported on important standardization and sim- 
plification work in this field where some 18,000 differ- 





Table Ifi—Factory Shipments of Fractional-HP Motors, Generators and Motor-Generator Sets— 


First quarter, 1947 








All Types, Including Dynamotors, Frequency Converters, etc. of the FHP Size* 


Second quarter, 1947 Third quarter, 1947 








Types 
Units Value Units Value Units Value 

Aircraft motors, generators, and motor- 

generator sets 364,302 $4,810,528 106,306 $2,399,893 52,576 $2,067,291 
Universal motors and parts 562,209 3,715,183 704,061 4,756,332 644,028 4,477,162 
Shaded pole motors—All types rated 1/30 

hp, 1725 rpm and smaller, not included 

above 553,822 1,674,089 755,974 2,774,053 495,197 1,847,529 
All other fractional hp motors, generators 

and motor generator sets 2,147,380 30,177,174 2,606,052 38,758,589 2,380,467 37,291,149 

Totals 3,627,713 $40,376,974 4,172,393 $48,688,867 3,572,268 $45,683,131 


* Source: National Electrical Manufacturers Association, member-companies. 
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Newest addition to the FASCO line is this 
Series R Fractional H.P. Motor. It is a new, 
exclusive package with definite sales advantages 
for you. FASCO experienced engineering and 
production know-how brings you in this 
FASCO shaded pole F.H.P. motor new high 
power, available before only in a capacitor or 
split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and 
running torque requires up to 14 H.P. It is a 
real money-saver where continuous operation 
under long hour duty load is demanded. Addi- 
tional advantages beside quiet, economical, 
trouble-free operation and dependable speed 
control are incorporated in this FASCO F.H.P. 
Motor. 


Plus these ASCO-built quality 


features for better performance: 




























@ INTEGRAL COOLING FAN 
of new design and large vent 
holes. 


@ TAPELESS COILS, for improved 
heat dissipation. 


@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 


@ LUBRICATED from large felt-filled 
reservoirs with a new oxidation- 
resistant oil. 


® BEARINGS are precision oil-less, 
self-aligning type. 


— Ve 


—- VW 


we 


WRITE on your company letterhead for com- 


| i ASLO : plete information including dimensions, specifi- 
A PRODUCT OF cations and performance data. No obligation. 


| F. A. SMITH MANUFACTURING CO., INC. 
> | 250 DAVIS ST. + ROCHESTER 2, N.Y. 


FORMERLY Pilot MOTORS 
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Table IV—Factory Shipments of Integral-HP 


First quarter, 1947 


Types 
Units Val 
Motors, 1 bp up to and incl. 5 h 
Motors larger than 5 hp up to and incl. 20 h 
All other motors larger than 20 hp up to an 
incl. 200 hp 





212,743 
69,464 


16,785 


8,80 
6,10 


Totals 298,992 | $29.58 


* Source: National Electrical Manufacturers Association, member-companies. 


ent sizes and types of bearings are now made. 

No bottlenecks threaten the materials picture, with 
the sharp exception of steel. Here, despite a peace- 
time record output of more than 84,000,000 tons of steel 
last year, the insatiable demands of our huge industrial 
machine are still far in excess of supplies—particularly 
in sheet and strip. Substantial mill expansion is prom 
ised by the steel companies for this year, but whether 
still higher output will actually be achieved is depend- 
ent on a number of outside factors. Irving S. Olds, 
U. S. Steel’s chairman of the board, points out that 
scrap steel is still not available in adequate supply, that 
labor strikes and work stoppages must be avoided, and 
that the European recovery program may act as an- 
other drain on supplies. According to the American 
Iron and Steel Institute, nearly 5,000,000 tons of steel 
ingot capacity will be added by end of 1949. 

Allocation of steel supplies will be necessary—that’s 
obvious. Whether voluntary control by industry will 
do the trick is the question. But a good augury is the 
recent announcement that 17 steel executives have 
pledged cooperation to Commerce Secretary W. Averell 
Harriman and have promised to set up an industry 
committee to aid the department in allocating steel 
under the Anti-Inflation Act. 

In nonferrous metals, the markets are strong and 
world demand should be sufficiently active to keep pro- 
duction at maximum levels and prices at current levels. 
Copper consumption during 1947 was estimated at 
about 1,380,000 tons, with output of domestic metal 
at about 975,000 tons, leaving imports to meet the 


$14,67 


9,224 


Motors—Polyphase Induction, 1-200 HP* 


} 


Second quarter, 1947 
Units Value 


$15,289,721 
9,717,449 


7,660,583 


ue 


9,318 $13,761,529 


8,594,887 


223,396 
64,898 


17,251 


305,545 


187,960 
50,508 


15,528 


1,349 


8,557 7,923,614 


$32,667,753 253,996 $30,280,030 


deficit. A similar situation is seen likely this year as 
production will probably be at the same rate as in 1947. 

Sales have increased in recent months, according to 
trade sources, and fundamentally the current spot price 
of 21¥%c per lb is considered on the low side, particu- 
larly as scrap is both scarce and high. Major pro- 
ducers are opposed to higher prices for the red metal, 
but much depends on the potential European market 
that may develop if and when the Marshall plan comes 
into operation. This would provide dollars to buy 
copper that today is not available to Europe. 

All indications, then, are for a strong domestic de- 
mand for copper and copper products throughout the 
year, with the possibility of a substantial demand from 
Europe to further enhance the firm position of the 
metal. A movement to higher price levels is not to be 
discounted, despite producers’ reluctance. The neces- 
sity for controls to safeguard our domestic needs is 
seen both by government and industry sources. 

Lead continues in a tight position in all world mar- 
kets. Earlier predictions of a supply-demand balance 
have fallen by the wayside as recent buying assumed 
heavy proportions. Current price of 15c is on the high 
side, but no decline is seen for 1948, or at least for 
another six months. Here again, a European demand 
will be injected into the picture when the Marshall plan 
dollars become available. 

Aluminum prices have the distinction of being low 
in relation to prewar levels, and in relation to other 
nonferrous metals, but supplies have become scarce as 

(Continued on page 194) 


Table V—Copper Statistics for 1947* 


(U.S. A. production and deliveries in short tons) 


Crude production 


Deliveries to customers 


Secondary Refined production in the USA 


Primary | 
151,948 
122,157 
123,382 
117,557 
118,120 
116,678 
109,822 

96,374 

95,640 
112,310 
106,232 
113,446 


1,388,666 


96,729 
97,598 
95,964 
104,596 
108,536 
103,474 
94,610 
88,122 
92,146 
108,277 
97,525 
108,816 


1,196,393 


7,053 
5,624 
9,030 
13,253 
14,247 
8,719 
6,654 
7,754 
10,341 
7,688 
7,616 
7,211 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


Totals 


71,260 
68,936 
75,415 
75,840 
77,028 
73,615 
72,498 
75,947 
73,581 
69,127 
64,918 
73,382 


871,147 





* Source: Copper Institute. 
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This WESTON ("21 *Sensitrol Relay 


® provides positive control on 2 microamperes 
e handles up to 50 milliamperes at 120 volts AC or DC 
e resists extreme shock and vibration 


Here is a sensitive relay whose unique of existing products. To assist in their 
characteristics stir the imagination... proper application, consult our repre- 
suggesting to design engineers vast pos- sentatives, or write... WESTON Elec- 
sibilities for mew product development, _ trical Instrument Corporation, 582 Fre- 
and for simplification and improvement _linghuysen Ave., Newark 5, New Jersey. 


*SENSITROL—A registered itade-mark designating the contact- 
making instruments and relays, as manufactured exclusivel 
the Weston Elecirical Insirument Corporation 


WESTON CAckomelt 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
WEW ORLEANS - NEW YORK - PHILADEIPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, WORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 


Solenoid reset type (illustrated 
directly above) or manual reset 
types availabie. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





SELF-CONTAINED VERTICAL GEARMOTOR 


Vertical Gearmotor com- 
prises a high-speed motor and 
speed-reducing unit. Standard 
motors in a variety of types 
are available: Open protected, 
semi-enclosed, totally enclosed, 
and explosion proof. Avail- 
able ratings range from 3 to 50 
hp, 220, 440 or 550 volts, 3- 
phase, a-c, and 3 to 7% hp, 115 
or 230 volts, d-c. Nine gear ra- 
tio combinations are available, 
ranging from 7.6:1 to 38.9:1. 

“Special design features provide for positive lubrication 
of all gears and bearings at all operating speeds; lower 
impact stresses from sudden shock or reversal; maximum 
strength and tooth overlap; and quiet operation resulting 
from use of specially heat-treated single helical gears and 
pinions of 40 to 50 carbon steel. Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh 30. 


MIDGET-TYPE SEALED RELAY 


Hermetically sealed, midget-type relay (Adlake 1110), 
is designed to carry a load of 30 amp and is indicated for 
applications where small size and high load-carrying capac- 
ity are required, such as in motor and heater controls, 








power circuits, etc. Relay has mercury-to-mercury con 
tacts and incorporates a terminal bleck with compression- 
type terminals to facilitate installation. Impact- and 
vibration-cushioning are provided. Contact ratings (nor- 
mally closed): Coil voltage, 115 volts, 60 cycles; coil 
input, 0.050 amp, 2.5 watts. Normally open: Coil voltage, 
115 volts, 60 cycles; coil input, 0.070 amps, 4.5 watts. Ex- 
ternal resistor for 220 volts, 60 cycles available. Maximum 
dimensions: Height 3% or 4 in., width, 2% in., projection, 
2% in. Black wrinkle enamel finish, Adams & Westlake 
o., 1108 N. Michigan, Elkhart, Ind. 


ALUMINUM SPRING LOCK WASHER 


Aluminum spring lock washer (trademarked Diamond 
G) has been developed for use with light metal assemblies 
so as to maintain light weight advantages of the overall 
design. Combining the lightness, corrosion-resistance and 
other properties of aluminum, the washer is said to have 
strength and spring tension comparable with that of bronze 
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or stainless steel washers. It is being made available in 
all standard and special sizes. George K. Garrett Co., 142! 
Chestnut St., Philadelphia 2. 


VERSATILE SMALL CAPACITOR MOTOR 


Small, versatile capacitor motor (Raytheon Model 340 
is particularly adaptable for applications where spac 
limitation is a critical design factor. Motor is available 
for clockwise, counter-clockwise, or reversible 2- or 4-pole 
operation. Horsepower ratings from Y%o to %s hp. Start- 
ing torque is as high as 50-oz-in. Dynamically-balanced 
rotor precision centered and aligned on a 3%4-in. OD stator 





is provided to assure very quiet operation. Distributed 
winding facilitates designing to match requirements of 
various applications. 

Housings are die-cast zinc or deep drawn steel. Die 
cast zinc housings come either open or totally enclosed, fo: 
horizontal or vertical (ball thrust) operation. Other fea- 
tures include internal cooling fans, and wick-fed Oilite 
bearings with large reservoirs. Single- or double-shaft ex- 
tensions are provided. Russell Electric Co., 342 West 
Huron St., Chicago 10. 


R-F HEATING ELECTRON TUBE 


Series of five electron tube- 
has been designed specially for 
industrial use in r-f heating 
equipment rated from 5 to 50 
kw. To meet the severe oper 
ating conditions encountered in 
these applications, the design 
introduces heavier metal sec 
tions; specially processed 
heavy-wall high-conductivity 
copper anodes; and _ sturdier 
grids, cathodes and terminals 

‘ Electrical and heat-dissipating 
characteristics have been adjusted so that the tubes can 
stand rapid changes from no load to full load and reverse 
without injury. Four of the tubes are available in both 
air- and water-cooled types; the fifth tube is water-cooled 
only. Special water jacket has been designed which can 
be tightened or released with one hand, requiring no tools 
A leakproof seal is said to result without injury to tube. 
Illustration shows one of the tubes (triode tube ML-5658) 
with the automatic-seal water-jacket. This tube has maxi- 
mum input of 60 kw and maximum plate dissipation of 
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THE ANSWER TO 









HOUSING | 


CHICAGO 
MOLDED 
PLASTICS 


e@ Phonographs, radios, and other 
products need housing just like the rest of us. 
But, thanks to plastics, housings can now be made 
better and more economically on a mass production 
basis. However, plastics alone won't do the job. It 
takes ability . .. experience... resources . . . facilities 

. . equipment. And these are the very things that 
Chicago Molded has in abundance. 

We're proud of this Motorola cabinet. It’s a hand- 
some job . . . molded of lustrous brown phenolic 
material. Though compact, it is built to house not 
only a fine radio, but a fine phonograph, complete 
with standard capacity record changer. There are only 
two parts .. . the cabinet proper and the lid . . . each 
produced by a single press operation. Lugs and bosses 
for installation of the record changer and the radio 
chassis are accurately molded in. 
That, of course, means greatly re- 
duced assembly cost. It’s designed 


CHICAGO 


for strength 
and rigidity, too, 
with substantial wall sections throughout. Yes . . . it’s 
a Chicago Molded job from start to finish... engi- 
neering, mold-making, molding, and finishing. 
Doesn't this suggest to you a logical solution to the 
problem of housing your product? 

This is not the first housing problem we've solved 

. nor the first we’ve solved for Motorola. In fact, 
like hundreds of other leaders of industry, Motorola 
has come to Chicago Molded for years for the best in 
molded plastics. Perhaps you'd like to enjoy this 
same kind of engineering and production skill in your 
next plastics molding job. We'd 
like to discuss it with you... with- 
out obligation on your part. 


MOLDED 


1024 N. Kolmar Ave. 


Representatives in principal industrial centers 


COMPRESSION 24 INJECTION nolding of ae 
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| 20 kw. Machlett Laboratories, Inc., 1063 Hope St., Spring 
dale, Conn. 


AUTOMATIC OILER 


Visible automatic oiler for lubricating solid, wick o 
waste-packed bearings, has been specially designed for 
machines where space is limited. The feed spout is ar 
ranged so that it is at the side instead of dead center, thus 
making it possible to mount the oiler to clearances as low 
as % in. 

The rod rides in the rotating shaft and the oil is released 
from the plastics bottle under any vibration or vertical! 


in, 


; movement. As bearing temperature increases, the thermal 
action forces the oil onto the bearing at a greater rate 
of feed. Feed ceases when shaft is not in motion. Oiler 
is made in 1-, 2-, and 4-oz. capacities. All the metal parts 
are cadmium-plated. Trico Fuse Mfg. Co., Milwaukee 
12, Wis. 
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Product and Container Design 
Are Interrelated 


What good are careful design and engineering if the 
product reaches the consumer so damaged that it can’t 
function properly? This is but one of the many cogent 
reasons why product design and container engineering 
are logically integrated functions. You'll find this analysis 
of an important subject stimulating and useful. 

SEE PAGE 86 


HEAVY-DUTY FRACTIONAL-HP MOTOR 


Heavy-duty, ™%-hp, single-phase motor (Model 5-1-2) 
has been designed for diversified continuous-duty applica- 
tions in machine tools and appliances and can be mounted 
in any position. Structural details include a resilient 


c mount, sealed pre-lubricated precision ball bearings, dynam- 
At last . . . @ practical, production-proved hardened 


screw that actually faps its own perfect mating threads in 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 
free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 


( @) a aT 7 Ky FE t wy e ically balanced armature, double fans, exposed laminations, 
and specially ventilated end bells. Rated: 1725 rpm, 3.8 
amp, 40-deg temperature rise. Operates on 115-volt, 60 
SCR Aa COM PA NY cycle power source. Length (overall) 10% in. Outside 
diameter, 6%6 in. Shaft diameter, 4% in. Reversible 


fost Bedford ~Massach usetts.USA rotation. Switch is mounted outside in an oversized con- 
duit box for accessibility. Various mounting arrangements 
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Anion RCA Feut/, 


RCA SPECIAL RED TUBES 


ey stab 
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Minimum life —10,000 hours! 


@ These new RCA Special Red Tubes 
are specifically designed for those in- 
dustrial and commercial applications 
using small-type tubes but having 
rigid requirements for reliability and 
long tube life. 


As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and resistance 
to vibration and impact. Their unique 
structural design makes them capable 
of withstanding shocks of 100 g for 
extended periods. Rigid processing 





and inspection controls provide these 
tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with pre- 
cision designs account for their un- 
usually close electrical tolerances. 

RCA Application Engineers will 
be pleased to cooperate with you in 
adapting RCA Special Red Tubes to 
your equipment. Write RCA, Com- 
mercial Engineering, Section BR7}1, 
Harrison, New Jersey. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HM. J. 





TABLE OF RECEIVING-TYPE COUNTERPARTS 


6SL7GT 
(0.3 A. heater) 


(0.6 A. heater) 


RCA Special Red Tubes can be used as replace- 
ments for their counterparts in equipment where 
long life, rigid construction, extreme uniformity, 
and exceptional stability are needed 


SEND FOR FREE 
BULLETIN— Booklet 
SRT-1001 provides 
complete data on 
RCA Special Red 
Tubes. For your 
copy write to RCA, 
Commercial 
Engineering, Section 
BR71, Harrison, N. J. 














Meee ell 
Finishes... Condition 
Ferrous Surfaces 


ie 
oD 


with Oakite CrysCoat Process 


Send TODAY for the FREE Oakite Service Report on 
CrysCoating, the phosphate-type preparation that 
removes light shop dirt and oil...develops a paint- 
gripping phosphate film on ferrous metal . . . checks 
corrosion after products are in service. Full details on 
application in automatic washing machines. WRITE 
for your copy NOW! 









OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 





MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 









ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 





TUNGE LAE IY 


2725 Cory Ave., AKRON 14, OHIO 


AMAMrel Aa MI 
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are available. Manufacturers state motor meets NEMA 
specifications for motors of this type. The Southern Cross 
Manufacturing Corp., 1028 Connecticut Ave., Washington 
6, D. C. 


SELF-RECTIFIED X-RAY TUBE 


Small, oil-insulated, self-rectifying X-ray tube has been 
designed for application in self-contained dental equipment, 
and for various types of portable or mobile oil-filled ap- 
paratus for low-milliampere, high-detail radiographic work. 
Tube features two special design elements: (1) A hooded 
anode that reduces the electron bombardment of the 





envelope thereby decreasing the possibility of puncture 
and thus increases useful life and allowing use of a rel- 
atively thin X-ray window. (2) A getter to insure a high 
degree of vacuum during tube life and to reduce possibility 
of gas flashes thereby providing maximum stability even 
with a hot anode. Detailed data on characteristics are 
available from manufacturers. Westinghouse Electric Corp., 
Lamp Div., Bloomfield, N. J. 





Variable Speed with Friction Drive 


How a light-duty, constant-speed motor is used to achieve 
a load rotation of 12 to 47 rpm with V-belts and friction 
drive is described in an article about an ophthalmic ex- 
ercise machine. SEE PAGE 82 


RECIPROCATING SOLENOID 


Tandem-type reciprocating solenoid (Type RD) operates 
through a common plunger. When one ef the two sole- 
noids is excited, the common plunger moves in one direc- 





tion and is held there until the solenoid is de-energized. 
When the cycle is reversed and the other solenoid becomes 
energized, the plunger moves in the opposite direction. 
Two types are available: 2-position and the 3-position. In 
the first, the plunger moves from one extreme position to 
the other extreme position as the solenoids become suc- 
cessively energized and de-energized. When both are de- 
energized, the plunger has no fixed position. In the 3-posi- 
tion unit, the plunger returns to a neutral position when 
both solenoids are de-energized, and moves to and from 
this neutral position to the end of its stroke as the compon- 
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A PLUG FOR YOUR PRODUCT 


There’s a definite boost to sales of appliances that dis- 
play the smart, new Flamenol* cord-and-plug set. It’s 
a sales promoter that wins customers with its good 
looks, wins their confidence with its sturdiness. For 
Flamenol cords /ook as if they would resist the effects 
of aging and hard usage — and they do. 


There’s another advantage, too. Right now, cus- 
tomers and dealers alike are on the lookout for 
products with Flamenol cords. Aging appliances have 
shown them what a few years and a lot of flexing will 
do to ordinary cords, so they'll go out of their way for 
equipment that’s properly wired — with Flamenol 
cord-and-plug sets. 


A Flamenol cord with molded-on plug is actually a 
sales “plug” for your product. It’s an assembly time- 
saver, too, because cord and plug are preassembled by 
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General Electric — ready to be connected to your appli- 
ance. Choose either brown or ivory in 6-, 8-, or 11-foot 
lengths. We'll be glad to send you facts and prices. 
Section Q56- 222, Appliance and Merchandise Depart- 


ment, General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. O# 


— onsale laeiaiaiataiiaiammeii 


® FLAMENOL CORDS 


with harmonizing plastic plug molded on for extra streagth 


| 
GENERAL (ELECTRIC 
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—when you depend on the superiority of PENN RIVET’S 
fastenings. Every PENN fastening is a quality piece 
made with exacting attention to material and finish, 
and carefully checked against rigid specifications. 
Check your production costs now! Then lower them 
by calling on PENN for .. . 


Tubular, Split and Compres- 
sion Rivets * Cold-Headed 
Specialties °* Rivet Caps ° 
Bottom Studs. 


You can Depend on PENN 


my 
lt 

ra 
il 
CAN 
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/ 


& MACHINE CO. 


ee - Ee 
PENN. 


Huntington 
PHILADELPHIA 33, 
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ent solenoids pass through their respective cycles. The 
reciprocating solenoid is available in various combinations 
of standard sizes. Maximum stroke is the same as that of 
the component solenoids. In the 3-position unit, maximun 
stroke length in one direction may be different from that 
in the opposite direction. Trombetta Solenoid Co., 329 N 
Milwaukee St., Milwaukee 2, Wis. 


SOLENOID-ACTUATED HYDRAULIC VALVE 


Compactly built, 2-way, normally 
closed solenoid valve (Type 312-3) 
has been developed for use with all 
types of hydraulic systems or for 
handling any noncorrosive fluids 
Maximum working pressure is 3000 
psi. Current consumption: 2.3 amp 
at 12 volts, d-c. Available in ratings 
of 6, 12, 24 or 36 volts, d-c. Valve 
as illustrated has overall dimensions 
of 1% x 2% x 6in. Valve is also 
available with integral flow-rate 
regulation. Waterman Engineering 
Co., 721 Custer Ave., Evanston, III. 





HIGH-TEMPERATURE RESISTING RUBBER 


Synthetic rubber Hycar P. A. identifies a new type that 
can be compounded and vulcanized in a wide range of soft 
to hard compositions. Insulation coatings on electric motor 
coils, heat- and oil-resistant jackets for insulating wires, 
heat- and oil-resistant gaskets, and oil seals, are among the 
many potential applications. In the unvulcanized state the - 
new material may be used in adhesives and as a coating or 
impregnant. 

Technically, Hycar P. A. is a polyacrylic ester and is an 
elastomeric material resembling natural, pale crepe rubber 
in appearance. Vulcanized forms are said to show high 
resistance to heat, oils, ultraviolet light, ozone and gas 
diffusion, while nonrigid compounds show extremely good 
flexing life. Resistance to elevated temperature is claimed 
to be outstanding. Tests under an electric iron at 400 F 
for 8 hr are said to show no apparent loss in properties. 
Material can be compounded, molded, extruded, calendered 
and cured with standard equipment. B. F. Goodrich 
Chemical Co., Dept. I-2, Rose Bldg., Cleveland 15. 


MIDGET CERAMIC-CASED RESISTORS 
Ceramic-cased, midget wire-wound resistors (Greenohm 
Junior type) are designed to provide space-saving ad- 
vantages. Construction calls for a wire winding on a fiber- 





glass core, axial bare pigtail leads clinched to the ends, 
and a steatite tubular casing filled and sealed with a special 
cold-setting inorganic cement. Absence of any organic 
material in the resistor is said to prevent blistering, crack- 
ing or deformation. Type C7GJ is rated at 7 watts and 
is available in ratings to 5000 ohm. Dimensions: 1% in. 
long by %e in. diam, with 2-in. leads. Type C4GJ is 
1 x %e in. and is rated at 4 watts with resistance up to 
1000 ohm. Clarostat Mfg. Co., Inc., 285 N. 6th St., Brook- 
lyn 11, N. Y. 
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24 hours’ continuous immersion 
in a strong solution of lye, without 
a single sign of damage to the 
finish! That’s the grueling test to 
which Dexter Appliance Corpora- 
tion subjected Sherwin-Williams’ 
Super-Clad . . . a test that Super- 
Clad took in its stride. Super-Clad 
had originally been developed as 
a finish for the interior and agi- 


sucewmmusans SQ poeR-CLAO 


REPLACED PORCELAIN 


tator of Dexter's double-tank 
washer. But out of that test came 
Dexter’s decision to use Super- 
Clad on the exterior — replacing 
porcelain! 

That’s just a single instance of 
the remarkable results appliance 
manufacturers are obtaining with 
the Sherwin-Williams line of 
Appliance Finishes. Write for the 


Features of Sherwin-Williams Appliance Finishes 


Ease of application, excellent 
opacity and build. 





Range of baking adaptable to 
various types of products. 


Resistance to fruit acids, bever- 
ages, food and alkali. 


Excellent adhesion. 


Hardness,toughness, durability, 


Color stability and retention. 


marproofness. 


Sales appeal. 





Great resistance to humidity 
and soap-water immersion. 


Economy of application. 





full story! The Sherwin-Williams 
Co., Industrial Division, Cleve- 
land 1, Ohio. (Export Division, 
Newark, N. J.) 

Another Product of Sherwin- 
Williams Industrial Research. 
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SELECT DIAMOND H 













Diamond H electrical controls and wiring 
devices are engineered for ruggedness—to 
give trouble-free action over long periods 
of service. In addition to standard controls, 
Diamond H ingenuity has developed a host 
of products to fill special needs. Let us show 
you how we can meet your requirements. 






Matching Diamond H snap-in toggle switches, neon 
pilots, convenience outlets are spring clip mounted 
in holes 2-1/32” x 1-7/32” x 1” depth. 


Outlets rated at 15A.-115V.; 10A.-230V. 
Switches 15A. or 20A., 115V.; 10A.-230V., A. C. 
Pilot Lights 115V. or 230V. 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 
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SPRINGS STAMPINGS WIRE FORMS 
WASHERS COTTERS EXPANSION PLUGS 





525 CENTRAL AVE. PONTIAC 12, MICH. 
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VARIABLE PITCH MOTOR PULLEY 


Variable speed pulleys (trademarked Roto-Cone) for 
motor drives are made available in new ratings of % to 
7% hp and in a new design that utilizes a double rack and 
pinion to maintain movement of the two sheave faces 
always equal and opposite. Required pressure for proper 
belt tension is provided by a single spring. All sizes 
deliver infinite speed variations within a 3:1 ratio, except 





the 4%-hp size where the ratio is 2.25:1. Constant belt 
alignment is said to be maintained, thereby permitting use 
of V-groove driven sheave with consequent improved 
efficiency of the drive. No shaft extension, countershaft 
or special mounts are necessary. Pulley can be mounted 
on any standard motor shaft, with motor suitably mounted 
on an adjustable motor-base. Manufacturers supply the 
associated equipment such as V-belts, adjustable motor 
bases and V-groove driven sheaves. Gerbing Manufactur- 
ing Corp., 154 E. Erie St., Chicago 11. 


Transformers as Built-In Components 
It takes an informed man these days to specify the most 
effective, efficient and economical transformer for assem- 


bling into a large product. They are offered in amazing 
variety. Just to review some high spots, SEE PAGE 74 


FLEXIBLE COUPLING 


Flexible coupling has a center block redesigned so that 
the facing bearing strips now slide on the block, thus 
materially reducing the friction that normally results be- 
tween the strips and the coupling flanges. Standard coup- 
ling design consists of two jaw flanges, mounted on the 
shafts, that engage opposite parallel surfaces of the square 
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i 


i 
j 
| 
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center member or block, with the engaged surfaces being 
at right angles. Center member slides between the two 
integral jaws of each flange in directions relatively at 
right angles as the whole coupling rotates, thus transmit- 
ting the torque. Flexibility in this coupling is attained 
through its functional design rather than through use of 
a resilient material. American Flexible Coupling Co., 
Erie, Pa. 
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For a COMPLETE LINE OF SOLDERS in any composition 
or any shape ...for the answer to any joining problem... 
for fast deliveries and friendly service ... call the nearest 


Federated office. 


All of Federated’s 25 sales offices and 11 plants are 


linked ...joined...in a common purpose—to bring 


you the advantages of the uniformly good facili- 


ties which this huge organization maintains. 


BALTIMORE, MD. 
BECKEMEYER, ILL. 
BIRMINGHAM, ALA 
BOSTON, MASS. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DENVER, COLO. 
DETROIT, MICH 

EL PASO, TEXAS 
HOUSTON, TEXAS 
LOS ANGELES, CALIF 
MILWAUKEE, WISC. 


NEW YORK, N, Y. 
OSHKOSH, WISC. 

PERTH AMBOY, N. J 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
PORTLAND, ORE. 
ROCHESTER, N. Y. 

ST. LOUIS, MO. 

SALT LAKE CITY, UTAH 
SAN FRANCISCO, CALIF 


TRENTON, N. J. 
WHITING. IND. 


METALS DIVISION 


Ce a 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY NEW YORK 5, N.Y, 
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istance 


: 
» HEAT 
MOISTURE 


ELECTRICITY 


Don’t overlook these 
and many other out- 
standing features of ce- 
ramic molded insulations 
Whether your products 
are electrical wiring de- 
vices such as switches. 
electrical ranges, relays. 
air conditioning units. 
radio receiving sets, fur- 
naces and kilns, you'll 
find ceramics an idea’ 
insulating material 
maintaining desirable 
electrical properties 
throughout its entire 
life. 


Its versatility, and 
comparatively low cost 
of tooling and raw ma- 
terials, makes it possible 
to provide specific for- 
mulas to meet your re- 
quirements to the best 
advantage. In addition 
to the standard insula- 
tions on the right, STAR 
has the facilities and 
skill to meet all kinds 
of specific requirements, 
and will gladly show 
you how to employ por- 
celain insulation effi- 


ciently and economic- 
ally. 















VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


a 


LAVOLAIN 
A dense semi 


electric strength. 


Re sedans ant a- » 





NU BLAC 
Will not soil 


bly or use. Excellent at 
wiring devices or novel- | 


ties. 


THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 





No 921 
INSULATION 

Can be molded into dif- 

ficult shapes. Strong, 

dense, heat-resistant. 


steatite of 


HUMIDOLAIN 

A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 











Sarin 


PORCELAIN CO 


v RWEA 


TRENTON 9, N. J. 












PAPER-DIELECTRIC CAPACITORS 


Paper-dielectric capacitors for applications including tele- 


vision sets, radio equipment, hearing aids, and other pro 


ucts where a high ‘ 


mmf ; 


tions. Dut 


nont Electric Corp., 


34 Hubert St., 


Q” factor is required, are said to sho 
a leakage resistance better than 500,000 megohms. 
factor is 0.01 per cent. Capacitances range from 5 to 100,000 
voltages from 500 to 10,000 volts. 
described as being practically unaffected by humidity condi- 
New York 13. 


Capacitors are also 


SPRING CLIPS FOR FLUORESCENT TUBES 





Scientific 
phia 32. 


Stainless 


hold 


tures to 
Clips are put 
tration 


spring back. 
Equipment Co., 27 & Huntingdon St., 


steel 
(trademarked Den - E|) 
Safety Clip) are designed 
for fluorescent light fix 


tube i 


place under heavy vibra 
tion to prevent breakage 


in place 


simply by tightening nut 
on machine screw. 

shows how 
is removed by pulling the 


Illus 
tubs 


General 
Philadel 





Transfer-Molding as Help for Designer 


Transfer-molding techniques can solve many tough plas- 
tics design problems—particularly where metal inserts, 
delicate mold construction, and other complex factors are 


involved. 





SENSITIVE PRESSURE SWITCH 


SEE PAGE 96 


Sensitive pressure-measuring electric switch (Type \, 
V1) has a switching differential of only 3 per cent of th: 


full scale and is rated 10 amp at 125 volts a-c. 
characteristics are available in a complete 


in. vacuun 


1 to 10,000 Ib-of pressure. 





These 


range from 30 
Functional design is 


the same in both types, but type VI incorporates an extr: 
Bourdon spring connected internally to an alarm spring te 


activate a 


conventional type indicator. This 


allows an 


accurate indication of the pressure being controlled while 
remaining independent of the setting of electrical con 


tacts. 


Accuracy of the alarm contacts, 


therefore, 


is not 


affected by pointer lag. Both switches are available in a 


wide range of sizes and pressures. 


able for 


Gauge Div., 


Ave., 


indicating temperatures. 
American Machine and Metals, 


Sellersville, Pa. 


EXTRUDED VINYL TUBING 


They are also adapt- 
The United States 
Inc., 


Clymer 


Extruded vinyl tubing (Natvar No. 400) specially de- 
veloped for application calling for high heat resistance and 


oil resistance, 


now carries UL approval for continuous 
operating temperatures of 105 C, according to the manu- 
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Test shows Roevar Magnet Wire (magni- 
fied) wrapped on its own diameter, with- 
out appreciable loss in dielectric strength. 


TRY ITS ABRASION RESISTANCE, to learn how tough an in- 
sulation is. Roevar Magnet Wire shows a three-to-one advantage 
over standard enameled wires. And such superiority makes Roevar 
wire your first choice for high-speed winding operations. 


Besides its strength and toughness, Roevar Magnet Wire insulation 
has high dielectric qualities, is extremely flexible, and has excep- 
tional resistance to solvents used in coil-treating varnishes. Impor- 
tamtly, too, Roevar Wire costs less and is of smaller diameter than 
magnet wire with paper, cotton or silk insulation. It is furnished in 
sizes No. 14 to 40 A.W.G. 


Roebling engineers are anxious to cooperate with you, in helping 
determine where Roevar Magnet Wire can be used most effectively 
and to assure best results. Write for full information and samples 
of the wire. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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ne 
* WIRE ROPE AND STRAND *&® FITTINGS *® SLINGS ' i 4 a 
% SUSPENSION BRIDGES AND CABLES *® AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS *® AERIAL WIRE 


ROPE SYSTEMS * ELECTRICAL WIRE AND CABLE 
* SKI LIFTS * HARD, ANNEALED OR TEMPERED ee A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, 
FLAT WIRE, COLD ROLLED STRIP AND 
COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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Dependable steel products and unequalled 


steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates « Sheets e 

Tubing e Allegheny Stainless e Alloy 

Steel e Inland Safety Floor Plate e 

Bolts ¢ Rivets e Metal Working Tools 
& Machinery, etc. 


JOSEPH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 





now...a simple a-c motor 
with 3 to I speed range! 





TRI/CLAD 


00 5 Pat ore 


Type ACA 
adjustable-speed 
induction motor 


e Changes speed at the twist of a dial. 

e Eliminates need for power-converting equipment. 
e Holds pre-set speeds despite load changes. 

e Delivers constant torque over entire speed range, 


e Features famous Tri-Clad motor protection. 


This newest Tri-Clad motor is now available in 
ratings from 3 to 50 hp. For complete information, 
write today for Bulletin GEA-4883. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


750-2925 
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facturers. It is so available in the following sizes: No. 24, 
Nos. 20 to 0 inclusive, and % in. to 1% in. This tubing is 
identified by temperature markings of “four ridges equally 
spaced around the circumference, and running the length 
of the tubing.” National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


COMPACT TIME SWITCH 
Compact time switch (Type S) measures 3 x 5% x 3 in. 
and is adaptable to a wide range of applications including 
air-conditioning equipment, portable heaters, fans, etc. 
Switch is adjusted for automatic operation by moving “on” 
and “off” levers into any of the 15-min steps of the 24-hr 





dial. Minimum period between the automatic settings is 
30 min. External manual lever enables finger-tip switch- 
ing without disturbing the automatic operations. Type SR 
provides two ‘“‘on” and two “off” operations. 

Motor is synchronous and self-starting and is rated at 
450 rpm on 120 volts, 60 cycles. Pure silver contacts are 
SPST, rated at 15 amp. Switch is UL-approved. Steel 
case is color matched to the plastics molded cover, which 
comes in brown or ivory. Simple switchbox mounting is 
provided. Sangamo Electric Co., Springfield, Ill. 


QUICK-BAKING INSULATING VARNISH 

Insulating varnish (Central Varnish 8015) for impreg- 
nating various types of electrical assemblies and wire- 
wound elements is claimed to have exceptional baking 
speed as its outstanding feature. Other properties cited 
include high heat resistance, good flexibility, penetration 
and durability, and high resistance to oils, acids and 
alkalies. Varnish may be used with conventional plant 
equipment, and is said to be completely nonskinning. In- 
dustrial Finishes Div., Central Paint & Varnish Works, 
Inc., 69 Prospect St., Brooklyn 1, N. Y. 


COMPACT PANEL-TYPE TIMER 


Small, automatic timer designed for built-in panel mount- 
ing (Series 1500) is rated at 20 amp, 115 volts; 10 amp, 
230 volts. Silver contact switch is normally open. Avail- 


able at present in a 60-min range with 30-min and 120-min 
units scheduled for early production, according to the man- 
ufacturers. 

Spring-powered clock movement with standard lever 
escapement is used. The phenolic pointer, when turned to 
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SY N - E withstands the pressure of stamping 
or forming without cracking or peeling 
oop adhesion, flexibility and chemical resistance are combined 
in M&W Synpex to provide an attractive finish that can be 
stamped or formed without damage . . . that withstands the 


chemical action of cleaners and electroplating solutions as used 
in the production of etched name plates. 


Synpex is actually a combination lacquer and synthetic enamel. It I 

has the quick drying properties of lacquer — the building, adhesive | 
and durable qualities of synthetics — and is unusually flexible. 
Available in most colors as metallic or enamel finishes, Synpex 
can be formulated for practically any baking schedule or may 
be air-dried. 


For complete information about this outstanding M&W finish, 
write for Technical Data Bulletin 106, or let an M&W representa- \. 


tive discuss your requirements with you. 


PIONEERS 
IN PROTECTION 





.-. ehere industry 


goes wlh lintshing frctloms 


/ & WALDSTEIN COMPANY aor | 


6 oa Street, Boston 15 * 10751 Venice Bigs. Lb 
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PILOT LIGHT 
ASSEMBLIES 


PLa SERIES—Designed for 
NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 


© BUILT-IN RESISTOR 

© 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive booklet 


The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 


is KESTER 


FOR EVERY SOLDERING OPERATION 





Increase the efficiency of your production by using Kester 
Cored solders. 
gives you the utmost speed in every type of soldering 


Their dependable and uniform flux core 


operation. 






KESTER 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, New Jersey Canadian Plant: Brantford, Canada 
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the desired time-interval, closes the switch circuit anc 
actuates the timing mechanism. Switch mechanism is 
mounted on the inner side of the phenolic base with screw 
terminals on the outer side. Simple two-screw mounting 
is said to facilitate speedy and accurate installation anc 
positioning. Special dial scale or assemblies are available 
in addition to the standard stock dials. Dimensions: 2%¢ 
in. diam; 1'%2 in. depth. Timer carries UL approval 
Walser Automatic Timer Corp., 420 Lexington Ave., New 
York 17. 


MULTIPLE-TYPE ANTI-FRICTION BEARINGS 


Anti-friction bearings as shown in cutaway view are 
available in angle and radial types and feature a design in 
which the load is distributed substantially throughout the 
entire circumference of the bearing, rather than being borne 
only on the side. Increased load-sustaining capacity 





said to result from use of multiple rows of built-in rotating 
bearing elements. The development includes multiple 
bearings of ball, pin, and roll types; combination pin and 
roll; ball and roll; and oil-lubricated combinations involv- 
ing balls, pins and rolls. Pal-Vin Machine and Manufac- 
turing Co., 1419 E. 40th St., Cleveland. 


High-Current Resistors 


They may be cast or stamped from sheet, or wound from 
ribbon or bars, but in any case you have to know your 
resistors when designing heavy-duty controls. Dissipa- 
tion of heat, for instance, involves a law of diminishing 
returns. Better SEE PAGE 111 





RIGHT-ANGLE GEAR-REDUCER MOTOR 
Right-angle a-c gear-reducer motor (trademarked TEC) 
is available in ranges from \% to % hp, single-phase and 





3-phase, with output speeds ranging from 16 to 340 rpm. 
Motor operates on standard voltages. Details are as fol- 
lows: Worm and gear are at right angles. Single-phase 
units are capacitor start. All shafts are mounted on ball 
or roller bearing. Output shaft is 3% in. diam x 1% in. 
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switches to die casting 
for better products at lower cost. 






































Westinghouse engineers faced a 
tough job! Lackof copper held up 
production of badly needed refrigerator motors. 
H-P-M machines licked the problem by high-speed 
die casting of motor rotors—two at a time—using 
aluminum instead of copper. Westinghouse gained 
three ways—a better product... less labor... lower 
material cost—and gave the motor industry a better, 
less expensive way to higher production. 

While stamping and machining operations may 
have an extremely important place in your manufac- 
turing, many components can be die cast faster, better 
and at less cost. Why not investigate the possibilities 
for your products? Regardless of weight or size, die 
casting may be the answer. Write today or call in a 
nearby H-P-M engineer for a frank appraisal of die 
casting possibilities in your plant. 


THE HYDRAULIC PRESS MANUFACTURING CO. 


1004 Marion Road * Mount Gilead, Ohio, U. S$. A. 
‘Branch Offices in New York, Cincinnati, Cleveland, Columbus, O., Detroit, 
Pittsburgh and Chicago. Representatives in other principal cities. 

Export Dept: 500 Fifth Avenue, New York, N. Y. Cable—''Hydraulic’’ 


Bulletin 4805A shows how H-P-M Die Casting Machines 
save you time and money. Write today for your copy. 


ALL-HYDRAULIC . Write for 


SELF-CONTAINED DIE CASTING MACHINES 


REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 
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DC Silicone 
Fluid 
Improves 
Dashpot 
Performance 
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One of several types 
of precision overload 
relays mode by The 
Electric Controller 
ond Mfg. Co., Cleve- 
land, Ohio. DC 500 
Fluid in the dashpots 
of these relays, im- 
proves their inverse 
time element charac- 
teristics. 
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Because DC Silicone Fluids are basically different, 
they have advantages that just don't exist in other 
known fivids. That makes them worth trying in old 
and new applications. In many cases, making an 
improvement is as simple as substituting a DC 
Silicone Fluid for the liquid already in use. Here's 
an example of that. 


To protect electric motors from overloads, The 
Electric Controller and Mfg. Co. makes relays of 
several forms with an inverse time element 
feature. Such relays permit overloads of short 
duration, but prevent motor damage from light 
or heavy sustained overloads. This is accom- 
plished by the damping action of a liquid filled 
dashpot attached to the relay plunger. A special 
oil was formerly used, but viscosity variations with 
temperature changes made close adjustment 
impractical. 

The relatively constant viscosity of DC 500 Fluid 
over a broad temperature range permits a close 
relay setting, with adequate delay for high in- 
rush current during the starting period, regardless 
of temperature. Other advantages given by the 
relay manufacturer are: 


DC Silicone Fluid does not become gummy. It 
is resistant to oxidation, acid fumes, and cor- 
rosive salt solutions. It is non-volatile, stable 
to heat, chemically inert, and insoluble in 
water. 


DC Silicone Fluids are available in viscosity 
grades ranging from 0.65 to 30,000 centistokes. 
Other Dow Corning Silicone products, all possess- 
ing unique and useful properties, include resins, 
greases, and Silastic*, Silicones have been in 
commercial production at Dow Corning for nearly 
five years. Telephone the branch office nearest 
you for engineering assistance, or write direct for 






















* TRADEMARK FOR DOW CORNING SILICONE RUBBER 





DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 

New York ©¢ Chicago ¢ Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 

In England: Albright and Wilson, Lid., London 
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Waterproofing 
Lubricating 

| Diffesion Pump 
Mold Release 


GREASES 


_ High Temperature 
Low Temperature 
t Valve Lubricants 
: Stopcock 
High Vacuum 


COMPOUNDS 


ignition Sealing 
Antifoam A 


RESINS 
Electrical insulating 


Protective Coatings 
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long and is 2% in. above base; 46 x %2 in. keyway. is 
provided. Overall dimensions of motor: length, 15% in.; 
width, 634 in.; height, 9% in. Triad Engineering Corp., 
2414 S. La Salle St., Chicago 16. 


MINIATURE VOLTAGE-REGULATOR TUBES 


Miniature cold-cathode glow-discharge 
tubes (Types OA2, OB2) are for ap 
plication as voltage regulators where it 
is required to maintain across a load a 
d-c voltage substantially independent of 
load current and moderate line-voltage 
variations. Their small sizes indicate use 
in compact types of equipment wher 
space limitations have previously made it 
impossible to use the larger types oi 
voltage-regulator tubes. 

The OA2 maintains an operating volt- 

age of approximately 150 volts d-c, while 
the OB2 regulates at 108 volts. Operating current range 
(continuous) is 5 to 30 ma d-c. Both tubes can be used 
in any mounting position. Maximum overall length is 2% 
in., maximum diameter, 34 in. Base: button miniature 
7-pin type. Radio Corporation of America, Commercia! 
Engineering, Section BR71, Harrison, N. J. 








Designing Pasted Mica into Commutators 


It calls for an understanding of the unusual engineering 
characteristics of this unique material. For instance, the 
material “powders” under concentrated compression. For 
an authoritative discussion of this subject, SEE PAGE 101 


LIGHTWEIGHT HEAVY-DUTY 
CAPACITOR MOTOR 


Light weight in relation to size and capacity features 
heavy-duty capacitor-type single-phase motor (trademarked 
Workhorse) rated %4 hp at 115/230 volts, 50 or 60 cycles. 
Speeds: 3520 rpm (2-pole) and 1760 rpm (4-pole). Cur- 
rent consumption, 6.8 amp on 110 volts, 3.4 amp on 220 





volts. Aluminum and steel construction are combined to 
provide weight saving. Stator frame is welded steel. 
Squirrel cage rotor is centrifugally cast aluminum. Case 
is 16-gage sheet steel. Other features provide sealed pre 
lubricated ball bearings, integral air-cooling, and heavy 
Formvar-impregnated and baked insulation. Motor can be 
operated in any position. It is also available in a 3-phase, 
%-hp rating, and with special mountings for specific re- 
quirements. Crozier Machine Tool Co., Hawthorne, Calif 


X-TYPE WASHERS 
X-type washers for pin sizes from %2 to 1% in. provide 
a single-unit assembly which can be clamped quickly around 
the pin. The 360-deg closure is said to support a heavy 
thrust load. The washers are manufactured from cold 
rolled steel with a cadmium-plated finish. They may be 
easily removed when servicing is required. Standard 
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EXCEPTIONALLY SMALL AND COMPACT 
YET EXTREMELY RUGGED! 


@ R-B-M announces a new line of general purpose magnetic relays, with either 
A.C. or D.C. shunt coils or series coils, for electronic applications. 

Relays are available in standard contact arrangement of single and two pole 
normally open, normally closed; or double throw with light i heavy contacts. 
Four and six pole double throw relays are available with 3 ampere contacts at 
32 volts or less. 

Insert shows double pole, normally open contactor rated 12 amperes, 115 
volts, A.C., and 6 amperes at 230 volts, A.C. This relay is designed in accordance 
with Thadioowlbase? specifications and will ultimately carry Underwriters’ Approval 
for Small Devices classifica- 
tion. For further information R- B- M DIVISION 
write for Bulletin 570. Ad- Essex Wire CORPORATION 
dress Department L-2 - Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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Illustration shows Model 53 KLozure 
which is produced in a range of sizes 
for 3” to 10” shafts. Model 63 KiozureEs, 
employing the same engineering prin- 
cipals but differing in details of design, 
are made in a range of sizes from 4" to 
and including 3” shafts. 


Application of Garlock 
KiozureE to Small Worm 
Drive Shaft. 


OIL SEALS (Models 53 and 63) 


Extreme sensitivity and flexibility of these new 
Models 53 and 63 KiozureEs reduce friction to 
a minimum and provide an efficient seal even 
on shafts having considerable “whip” or lateral 
movement. They give superior performance on 
high or low shaft speeds. For use under various 
operating conditions and on many different 
kinds of equipment. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 












Locknut and Lockwasher, Inc., 33 W. St. Clair St., Indian- 
apolis, Ind. 


LOW-VOLTAGE AIR CIRCUIT BREAKER 
Air circuit breaker (Type AK-1) suitable for built-in 
use in switchgear equipment is designed for use on low- 
voltage circuits, 600 volts and under. One type is rated 
15 to 225 amp with 15,000-amp interrupting rating; the 
other at 35 to 600 amp, with a 25,000-amp interrupting 





rating. Arcing time is given as less than 1 cycle. Silver 
alloy contact tips are used to guard against deterioration 
and for low contact resistance. Interchangeable dual mag- 
netic trips have “sealed-in” liquid-displacement time-delay 
device that employs nonsludging silicone fluid. Live parts 


| are completely shielded. An all-metal mounting base is 


provided. Access to all accessories is from front of the 
breaker. Breaker can be used for manual or automatic 
operation. General Electric Co., Apparatus Dept., Schen- 
ectady 5, N. Y. 





Grinding with Automatic Size Control 


A new Bryant internal grinder has automatic controls with 
two speeds of wheel reciprocation and five cross-feed 
speeds. Latter are obtained with a d-c motor supplied 
from variable-ratio transformers and rectifiers. 

SEE PAGE 106 


PUSH-PULL REMOTE CONTROLS 


ee Manually operated push-pull 
devices for remote control of vari- 
ous mechanical, hydraulic or other 
types of operations are available 
in compression and tension types. 
Moving element consists of flexi- 
ble tinned aircraft-type cable over 
which a series of steel or stainless 
steel spherical shells are strung as 
shown in cutaway section of illus- 
tration. Three models are avail- 
able: Light duty, with %-in. OD 
rigid housing, and load range to 
1250 psi ultimate compressive strength; heavy-duty, ‘4e-in. 
OD rigid housing, 1650 psi; and extra heavy duty, %-in. 
OD, rigid housing, 3050 psi. Bend radius of 2 in. facili- 
tates installation. Minimum bend radius as low as 1 in. or 
¥% in. available for special application. Flexible housings 
for differential movements are also available. Southwest 
Products Co., 10-20 S. Catalina St., Pasadena 1, Calif. 


HIGH-VOLTAGE PAPER CAPACITORS 
Increased voltage ratings are available in standard oil- 
impregnated, wax-filled paper-dielectric tubular capacitors 
(Series 84) to meet application requirements in television, 
cathode-ray tube, and other high-voltage electronic cir- 
cuits. The extended voltage ratings are 2500, 3500, 5000, 
7500 and 10,000 volts, d-c working; capacitances range 
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and here 


to beat the heat 


up to 200 C 


From the heat-resistant properties of 
General Electric silicone varnishes, a 
complete new line of Deltabeston* cables 
now gets extra heat protection in every 
layer of insulation. With such thorough 
silicone treatment, these cables are ready 
to help you beat heat problems in 600- 
volt service at temperatures up to 200 C 
(392 F). 

A SILICONE-TREATED  felted-asbestos 





layer gives protection against ambient 
heats. Another SILICONE-TREATED asbes- 
tos layer fights conductor heat. Between 
the two, a SILICONE-TREATED glass tape 
adds moisture resistance and dielectric 
strength. Then, an over-all abrasion- 
resistant glass braid is S1LICONE-TREATED 
for extra toughness. 

Also available now are silicone-treated 
Deltabeston cables for 300-volt service. 
Both 300- and 600-volt constructions are 
approved for use in the wiring of ovens 
or other high-temperature equipment, 
such as furnaces and control apparatus, 
where the acceptability of the wire for 
the particular use has been determined by 
the Underwriters’ Laboratories, Inc. 

For information, write to Section 
Y-79-222, Appliance and Merchandise 
Department, General Electric Com- 
pany, Bridgeport 2, Connecticut. 

*Trade-mark Reg. U. S. Pat. Off, 


GENERAL @ ELECTRIC 
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HI-AMBIENTS! 


application hints 


from your 
Deltabeston Distributor 





ALL SHAPES AND SIZES of glass and asbes- 
tos magnet wire are available in extra 
heat-beating form. Whether you do 
your own winding or have it done by 
an outside shop, make sure that all 
your winding jobs are done with 
Deltabeston. 


MOISTURE RESISTANCE is only one of the 
long list of advantages Deltabeston 
power cable offers you. Like all 
Deltabeston products, it’s a heat beater 
that can’t be beat, because it’s insulated 
with purified asbestos. Varnished cam- 
bric and heavy braid or lead sheath help 
resist abrasion, flame, grease, corrosive 
vapors, and oil. 





FOR INFORMATION on any part of the 
heat-beating Deltabeston line, get in 
touch with your General Electric mer- 
chandise distributor. He's got a solution 
for your heat problem, and he'll be glad 
to tell you about it. 
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gat Processors of Synthetic Rubber | 
nt ee 
@ Molded Part: 


SHEETS 
EXTRUSIONS 
CUT AND 
MOLDED PARTS 


Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 


— 


ACADIA 


_ PRODUCTS 





from 0.001 to 0.05 mf. Dimensions range from % in. 
diam x 1% in. long to 13% in. diam x 3 in. long. Bare 
tinned-copper pigtail leads, waxed ends and protective 
jackets are provided. Aerovox Corp., New Bedford, Mass. 


HIGH-STARTING TORQUE 
FRACTIONAL-HP MOTOR 


Splashproof, capacitor-start, fractional-horsepower motor 
(Type CSI), featuring high torque starting characteristics 
is said to be particularly adaptable for such applications 
as stokers, pumps, compressors, etc. Structural details 
include triple-sealed windings; all-welded pure copper bar 


rotor; steel frames; and die-cast aluminum alloy end-bells 
with cast-in terminal to facilitate wiring. 

Solid-type or resilient-type bases are available, slotted 
for belt adjustment. Ratings: %, 4, %, and % hp, single 
phase, 60 cycles, 115-230 volts. Motors come with heavy- 
duty sleeve bearings or ball bearings. Torq Electric Manu- 
facturing Co., Bedford, Ohio. 


Industrial Background of Product Design 


Your engineering activities are intimately related to, and 
affected by, industrial developments. Production records 
for 1947, forecasts for 1948, materials supply positions and 
other factors are of vital importance. For a rewarding 
look at “The Industrial Horizon for 1948” SEE PAGE 118 


COLOR REGISTRATION CONTROL DEVICE 

Highly sensitive color-registration photoelectric control 
(comprising scanner, amplifier and built-in relay suitably 
connected) has been specifically designed for packaging 
machines using continuous web-fed wrappers. Sensitivity 
is said to permit positioning of wrapping materials on such 
low color contrasts as red or brown on yellow, even though 
the marks are as fine as 0.015 in. Actuated by the control, 


the machine-feed cam automatically corrects the position 
of the label or wrapper whenever the web of material gets 
out of register. With appropriate circuits the same control 
may be used for scanning foil materials, or opaque or 
translucent materials. 

Operation rate is 750 per min, with correction on any 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





re Circuit 


Transformers: 


The most economical way of 
providing low voltage circuits 
for the lighting and operating 
of machine tools is to run a 
branch line from the power line, 
using a transformer to step 
down the voltage. 

Dongan Transformers are being 
used for this purpose in indus- 
trial plants throughout the na- 
tion, reducing installation time 
and also conserving critical 
materials. 





DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan Line 
Since Nineteen-Nine 






HERM METAL TYPE 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


F; EATURES: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 

. . » Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet’ 












Amperite REGULATORS are the simplest, lightest, cheapest, 

and most compact method of obtaining current or voltage regu- 

lation . . . For currents of .060 to 8.0 Amps. . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 








sequence of registration such as every Sth, 10th, er 
Dimensions: Scanner, 24% x 6 x 4 in.; amplifier, 8% 
10'%6 x 5%. Operates on 115 or 230 volts, 25 to 60 cycle: 
Ripley Co., Inc., Middletown, Conn. 






































COUNTERPOISED SOLDERING IRON 


Counterpoised electric soldering iron features a specia! 
aluminum-shank wood handle mounted at an angle of 10 
deg, designed to keep the iron in complete balance whe: 
used. Manufacturers state that any movement of the wris 
serves to direct the iron to the work, and that the desig: 
helps operator to reach difficult spots and tends to reduce 





= 


fatigue. The aluminum shank incorporates heat-dissipat 
ing fins. Heating head carries UL approval. Iron comes 
with 6 ft of heater cord and with a wire stand. Heating 
element (except 50-watt size) and plug tip are replaceable 


by user. Five standard tip diameters are available, % to 
% in. Weight 5¢ to 23 lb. Overall length: 9% ir 


Vulcan Electric Co., Danvers 2, Mass. 


FOOT PRESS FOR SOLDERLESS 
WIRING TERMINALS 


Foot press for rapidly and economically installing solder- 
less wiring terminals (trademarked Ampli-Press) has inter- 
changeable crimping jaws that allow the use of a wide 
selection of the terminal types. Press can be used for 
closed-end connectors and splicing terminals, for insulation 
bonded terminals, and for solid and stranded wire. Foot 
operation leaves operator’s hands free to manipulate the 
terminals and wire. Only moderate pressure on treadle is 
needed to produce the required uniform crimp. Press is 
compact and occupies only 7 sq in. of bench space. Air- 
craft-Marine Products, Inc., 1504 N. Fourth St., Harris- 
burg, Pa. 


PRECISION LAMINATION DIES 


Lamination dies are available to meet precision speci- 
fications for motor and other electrical parts and can be 


held to dimensions said to be as close as 0.0005 in. Typical 
of such dies is the 7-station progressive unit shown here. 
This die is sectionally ground to very close tolerances and 
is used for the production of both rotor and stator parts of 
an electric motor. Crescent Tool and Die Co., 1780 South- 
field Rd., Lincoln Park 25, Mich. 
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Whatever you pay...it’s too much! 


Because it is possible to eliminate entirely this 
time-taking, costly assembly operation with 
Tinnerman SPEED NUTS. 


No wrench is needed to hold a SPEED NUT in 
position. It starts easier ... pulls down faster... 
and requires fewer turns to tighten into a se/f- 
locking position. All this can be done in half 
the time required to handle a conventional lock 
washer, threaded nut, and wrench. 


Switch to SPEED NUTS now. The savings in 
time and assembly costs can amount to thousands 


ich do you pay 


st to HOLD nuts? 


of dollars! Consider, too, the savings in material 
costs—no lock washers needed—and in production 
costs—no welding, clinching or riveting. 


Send in your assembly details. Our engineers 
will be glad to prepare a no-charge, no-obligation 
fastening analysis of your product. Also, write for 
your copy of our new descriptive bulletin. 


TINNERMAN PRODUCTS, INC. 


2038 FULTON ROAD - CLEVELAND 13, OHIO 


In Canada: Dominion Fasteners Limited, Hamilton 
In England: Simmonds Aerocessories, Ltd., Treforest 
In France: Aerocessoires Simmonds, S. A., Paris 


TINNERMAN 


Out of the basic SPEED NUT principle 
has grown a complete System of Fasten- 
ings for metallic and non-metallic parts. 
This System incorporates nof only stand- 
ard SPEED NUT designs but also special 
designs constantly being developed by 
the Tinnerman Engineering Department. 


Patented — Trade Mork Reg. U. S. Pet. OF. 


afr BGPoexsSDorerFuie€é SP 


THERE’S A SPEED NUT FOR EVERY FASTENING NEED—MORE THAN 4000 SHAPES AND SIZES 
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Laboratory and Engineering 
‘Equipment 





MULTI-PURPOSE TEST INSTRUMENT 
Versatile test instrument (designated Model 1005 Elec 
trical Laboratory) comprises six individual 4%-in. rec 
| tangular instruments, each with a complete set of range 
The various available combinations are said to provide th 
functions of over sixty separate test instruments. 
The complete instrument offers a wide variety of a-c anc 


N OT IN EKTR OM ES b | d-c voltage and current ranges; a multirange ohmmeter 


Lektromesh, the new, smooth, one-piece metal-plated 
screen, is readily fabricated by stamping, welding or sol- 
dering. Ideal for fuel strainers, dry screening and other 
applications. The accurate uniformity of openings, the 
smooth wear-resistant surface and its ability to screen 
without clogging, afford opportunities for increased 
accuracy, efficiency and economy in industries where pres- 
ent methods of filtering or screening are not wholly 
adequate. Lektromesh is available in 100 foot rolls up 
to 35” wide in 40 to 120 mesh . . . 150 to 400 mesh in 
smaller units. 











Lektromesh folder and small sample available. Write Dept. L-202 
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PRODE 
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peeiisanss eee ee ee and a single-phase wattmeter. It has a sensitivity of 50 


TUR as CONNECTICUT microamp, and provides 20,000 ohms per volt on all d-c 
Ss, 


ment is incorporated with a resistance of 1000 ohms per 
volt on all ranges. This instrument also provides a range 
A PREFERRED DELIVERY SCHEDULE TO A 
LIMITED NUMBER OF LARGE USERS OF 


from —10 to +55 db for volume indications. All individual 
& 


instruments are indirectly illuminated. Suitable accessor- 
|‘ you use large production quantities of 








WIDE-RANGE VOLT-OHM-MILLIAMMETER 


Portable, wide-range volt-ohm-milliammeter (Model 
625-NA) features a 6-in. meter with a long 5.6-in. mirror 
scale for better reading accuracy. Thirty-nine available 






| ies are supplied. Panel is of anodized aluminum. All 
connections made to binding posts on the panel. Size 
(approximate) 34x 17 x 9 in. Weight: 37 lb. Simpson 
Electric Co., 5200-5218 W. Kinzie St., Chicago 44. 

small transformers (50,000 or more per 
year), here is your opportunity to work out a 
unique, cost-saving arrangement with STACO. 
Under our new policy, we are reserving a part 
of our small transformer production to the re- 
quirements of a limited number of customers. 
If you are interested in a fast, reliable delivery, 
at a lower unit cost, of any type of small trans- 
former, built to your specifications, phone us 
collect for details. 


STANDARD ELECTRICAL PRODUCTS CO. 


401 Linden Avenue . Dayton 3, Ohio 
Tel. MAdison 7385 








at midscale) to 40 megohms. Dual d-c voltage ranges 2500 

and 5000 at 20,000/10,000 ohms/volt respectively. A-c 
| voltage ranges to 5000 at 10,000 ohms/volt for checking 
| 










| ranges include: Resistance ranges from 0-2000 ohms (12 






many audio and high impedance a-c circuits where a 
vacuum tube voltmeter usually is required. The low volt- 
age ranges can be used for direct measurement of many 
bias and output voltages. Special resistors are included to 
improve stability on all ranges. D-c current ranges from 
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Fastell electrical contact metals are made 


in numerous grades, each for its specific 


service. Write for your copy of Technical 
Dota Bulletin 7.100. 
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Fansteel evectrricaL CONTACTS 


FOR HEAVY DUTY SERVICE 


Where heavy current carrying capac- 
ity, low contact surface resistance and 
freedom from arc erosion are essen- 
tial, there is no better electrical con- 
tact material than Fastell, a product of 
Fansteel powder metallurgy. Fastell 
combines the advantages of the high 
refractory metals, tungsten and mo- 
lybdenum, with the high conductivity 
and low surface resistance of silver or 
copper, resulting in most dependable 
protection against mechanical wear, 
arcing, sticking and pitting. By Fan- 


and 


Kansteel 


KLECTRICAL 
CONTACT 


steel techniques, Fastell contacts can 
be made in irregular shapes at low 
cost and with no scrap loss. 

Manufacturers of heavy duty equip- 
ment are turning to Fastell as the com- 
plete solution to their electrical con- 
tact problems. Fansteel’s corps of 
metallurgists and electrical contact 
specialists welcome discussion of in- 
dividual problems with design and 
product engineers. Fansteel Metallur- 
gical Corporation, North Chicago, 
Illinois. 


CONTACTS 
ASSEMBLIES 


TAYE 
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AND THE SECRET IS SCli wl FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex”’ dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 
lower maintenance cost and better performance. 

*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 


Teal hala ae 








0-50 microamps to 0-10 amps. Volume indication range. 
—30 to +69 db. Instrument comes in an insulated, black 
molded-plastics case, with removable strap handle. Triplett 


Electrical Instrument Co., Dept. D-28, Bluffton, Ohio. 


HARDNESS-READING GAGE 


Hardness-reading gage (designated Rex) is the size 
and shape of a large fountain pen and is used by pressiny 
the indenter at one end firmly against the surface to be 
tested. The gage position holds its position indefinitely, 


so that precise readings can be obtained. The instrument 





reads in the same units as the Shore durometer and is 
described as meeting the requirements of the latest ASTM 
rubber hardness test method. Instrument contains no cams, 
gears, levers or pivots, and is therefore said to require 
no calibration despite continued service. United States 
Rubber Co., 1230 Avenue of the Americas, New York 20. 
Nyy 


HUMIDITY-TESTING LABORATORY UNIT 

Self-contained laboratory testing unit provides means 
for temperature and humidity testing in connection with 
development and manufacture of refrigeration equipment, 
control apparatus of various types, and other related equip 
ment. Temperature within the working chamber of stand 
ard model can be varied from +20 F to +200 F. Maximum 
rate of temperature change is 20 deg per min. When 
required temperature is reached it can be maintained with 





+2 F. Relative humidity is said to be controllable above 
or below ambient, at a minimum wet-bulb temperature oi 
33 F. An extended surface dry-expansion coil is used to 
lower the temperature or relative humidity, independently. 
Working chamber has copper or stainless steel interior and 
provides a clear space of 18 x 18 x 18 in. Standard models 
operate on 115 volts, 60 cycles, single-phase, but are avail- 
able for 230-volt operation. Power consumption is said 
not to exceed 1.8 kw. Suitable thermostatic control ele- 
ments, dial-type temperature indicators, circuit control 
switches, and other elements are incorporated to facilitate 
close control of tests. Tenney Engineering, Inc., 26 Ave. B, 
Newark 5, N. J. 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


4). TIMING MOTORS 

Sixteen-page engineering catalog (No. 
320) covers synchronous timing motors, 
timing devices and clock movements. Pho- 
tographs, profile drawings, shaft draw- 
ings and complete mechanical specifica- 
tions and electrical characteristics are 
provided. Haydon Manufacturing Co., 
Inc. 


42. RECEIVING TUBES 

New 256-page edition of the well-known 
RCA Receiving Tube Manual (RC-15) 
contains added sections on FM develop- 
ments, miniature receiving tubes and tele- 
vision receivers. Section on circuits has 
been completely revised, while the sec- 
tion on resistance-coupled amplifiers has 
been augmented to cover 83 tube types. 
The classification chart has been brought 
up to date, including a separate listing of 
miniature tubes by function. The manual 
contains other important new and aug- 
mented data on electron tubes and cir- 
cuits. (There’s a nominal charge of 35c 
per copy.) Radio Corporation of Amer- 
ica, RCA Victor Div. 


43. CAPACITORS 

Wide range of capacitors is described 
in an illustrated 24-page catalog (No. 
200). Design, specification and applica- 
tion data are given on some 20 different 
types. In addition to halftone illustrations, 
detail and working drawings are pro- 
vided. Cornell-Dubilier Electric Corp. 


44. BALL BEARINGS 

A pictorial section showing production 
and control methods features 16-page ball 
bearing catalog (No. 2001). Technical 
data include tables of bearing specifica- 
tions, millimeter equivalents, and bearing 
equivalents. Also provided is a chart ex- 
plaining the approved AFBMA bearing 
numbering system. Jack & Heintz Pre- 
cision Industries, Inc. 


45. SPECIAL-PURPOSE TRANSFORMERS 

Facilities for manufacturing transform- 
ers to special specifications are described 
in a four-page bulletin (DL-K-301). 
Types of construction are described and 
several are illustrated. Raytheon Manu- 
facturing Co. 


46. SHIPPING CONTAINERS 


A comprehensive discussion on the 
“Sealing of Corrugated and Solid Fiber 
Containers” is now available in the 36- 
page third edition. This is described as 
complete revision of the original standard 
work by J. D. Malcolmson, the director of 
products development of the sponsoring 
company, Robert Gair Co., Inc. 


47. COMMUTATORS 

Tabulated specification data on a wide 
range of commutators, including vertical 
face, horizontal repulsion induction, com- 
mercial d-c and a-c/d-c, and automotive 
types, are contained in a 24-page catalog 
(No. 2). The Kirkwood Commutator Co. 


48. RESISTORS 

Eight-page engineering bulletin (No. 
35) contains illustrations as well as di- 
mensional information, ratings, mounting 
data, etc., describing several types of 
ribbon resistors for high-current applica- 
tions. The same company has also issued 
a general catalog (D-30) which includes 
a comprehensive line of stock units in 
resistors and rheostats. Ward Leonard 
Electric Co. 


LITERATU RE .. . Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





49. TANTALUM DATA 

Basic information on the metal tantalum 
has been summarized in a 20-page illus- 
trated booklet. Electrical, physical and 
chemical properties are tabulated and 
discussed, and the adaptability of the 
metal to various applications, including 
the electrical, is illustrated. Fansteel Met- 
allurgical Corp. 


50. AIR CYLINDERS 

Eight-page bulletin A-105 gives engi- 
neering data on air cylinders for up to 
200 psi pressure while eight-page Bul- 
letin H-104 contains data on _high- 
pressure cylinders for up to 2000 psi 
pressure. Suitable mounting diagrams 
and other application data are included. 
Miller Motor Co. 
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51. CARBON PRODUCTS 

Forty-two-page engineering data book 
contains helpful information on a wide 
list of carbon and graphite specialties 
such as electron tube anodes, electrical 
contacts, water heater electrodes, electric 
furnace heating elements, bearing mate- 
rials, etc. A section is devoted to physical 
and electrical properties. The book is 
copiously illustrated. Stackpole Carbon 
Co. 


52. MOTOR-STARTING CAPACITORS 

Bulletin sheet (AC-1) provides speci- 
fication data and illustrations of a revised 
line of motor-starting a-c_ electrolytic 
capacitors and paper-dielectric capacitors. 
Solar Capacitor Sales Corp. 


53. FIBROUS PARTS 

Manufacturer of fibrous materials pro- 
vides an attractive six-page folder con- 
taining concise information on component 
design and fabricating services. Rogers 
Corp. 


54. MINIATURE BALL BEARINGS 

Eight-page bulletin gives detailed in- 
formation on the applications, removal 
and lubrication of miniature-type ball 
bearings. Appropriate sketches accom- 
pany the text. This bulletin supplements 
manufacturers’ catalog No. 6 previously 
issued. Landis & Gyr, Inc. 
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55. POWER BRUSH COMPONENTS 


Illustrated 32-page catalog describes a 
wide variety of brushes specially designed 
as automatic brushing units for built- 
in use in industrial and commercial 
equipment. The illustrations show con- 
struction of the various types of brushes 
and also indicate specific applications. 
The Fuller Brush Co. 


56. NYLON MOLDING ROD 

Six-page folder summarizes engineering 
data on the properties and applications of 
nylon molding rod and strip. Typical 
nylon parts are illustrated, and property 
tables included. The Polymer Corp. 


57. ELECTRICAL STEEL SHEET AND COIL 

Illustrated 12-page engineering catalog 
“Armco Oriented Electrical Steels” cov- 
ers physical and mechanical features, mag- 
netic properties, core design data, and 
other technical data on special electrical 
steels in sheet and coil form. Considerable 
data are shown in chart form. Recom- 
mended procedure for stress-relieving an- 
neal forms another particularly useful 
part of the catalog. The American Roll- 
ing Mill Co. 


58. PLASTICS KNOB CATALOG 


Loose-leaf catalog describes  stock- 
molded plastics knobs, control handles, 
and related items. Photographs and detail 
drawings are included. Rogan Brothers. 
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59. SYNCHRONOUS TIMING MOTOR 
Design details, specification and ratings, 
and other engineering details covering 
a-c self-starting synchronous timing motor 
are contained in a four-page bulletin. 
Cutaway drawings and other illustrations 
are provided. The Bristol Motor Co. 


60. INDUSTRIAL FABRICS 

Two large illustrated folders are made 
available containing technical data on 
glass-fiber and nylon fabrics for indus- 
trial applications. The folders include de- 
tailed property tables on such factors as 
thickness, weight, breaking strength, etc., 
providing useful source data for design 
use. The Duplan Corp. 


61. POTENTIOMETER-RHEOSTAT 

Twelve-page bulletin (No. 104) pro- 
vides technical data on the principle of 
operation, characteristics, and application 
of a helical type of potentiometer-rheostat 
for use as a variable resistance control 
device in electrical circuits. The Helipot 
Corp. 


62. HIGH-VOLTAGE RESISTORS 

Catalog sheet contains engineering data 
covering high-voltage resistors available 
in resistance values to 10° megohms. 
Construction details are given. Dimen- 
sional and mounting sketches are pro- 
vided, plus performance graphs. Resist- 
ance Products Co. 


63. FLEXIBLE COUPLINGS 

Four-page bulletin (No. 51) describes 
flexible couplings in various types for 
direct-connected drives. Design details are 
shown in exploded views and other illus- 
trations. Specification information is tabu- 
lated. Application data are included. The 
Climax Flexible Coupling Co. 


64. SKELETON-TYPE SWITCHES 

Data sheet (No. 41) contains tables of 
ratings, illustrations, mounting arrange- 
ments and other data covering a line of 
small, unhoused, snap-action switches. 
Micro Switch, A Division of First Indus- 
trial Corp. 


65. CASTINGS 

Thirty-eight page booklet contains engi- 
neering data plus information on the ad- 
vantages and applications of Arma-Steel 
cast ferrous metal. Copious illustrations 
show typical applications. Specific advan- 
tages and qualities of this metal are 
analyzed. A section is devoted to manu- 
facturing methods and controls. Central 
Foundry Div., General Motors Corp. 


66. ASBESTOS-INSULATED WIRE 


Asbestos-insulated wire and cable for a 
wide range of applications in appliances 
and other electrical equipment are de- 
scribed in a 32-page catalog. Specifica- 
tion data are tabulated and cutaway views 
are used to show construction of the vari- 
ous types. National Electric Products 
Corp. 


67. FINISH COLOR SELECTOR 


A large color-deck containing 27 differ- 
ent color chips each measuring 3 x 5 
in. shows a variety of lacquer, enamels 
and synthetic finishes. It has been made 
available to aid design engineers in select- 
ing finishes for their products. Maas & 
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Kodag raph Autopositive Paper— 


THE BIG NEW PLUS 


—brings to engineering drawing 






reproduction 








PRINTS POSITIVES DIRECTLY! With this revolutionary new 
Kodagraph Autopositive Paper that prints direct to posi- 
tive... without the negative step ...in ordinary room- 







light... any well-equipped reproduction department 






can produce masters and prints of unsurpassed 






quality. 







PHOTOGRAPHIC MASTERS—With Kodagrapl 


Autopositive Paper, photographic masters of 






new traciags—masters with the printability 
and durability that photography alone assures 
—can now be made on direct process and 








blueprinting machines. 










MAKES ‘“‘UNPRINTABLE”’ ORIGINALS PRINTABLE... 
even old, worn, torn, stained, or opaque originals can 
be reproduced on direct process and blueprinting 

equipment. Truly revolutionary . . . this new Kodagraph 

Autopositive Paper. To brief your 

people on it, write for booklet. 














HIGHEST QUALITY DISTRIBUTION 
PRINTS— From masters made on FREE—Kodagraph Paper booklet 
Kodagraph Autopositive Paper, 
quantity direct process and blue- 
prints can be made that are the 
last word in legibility . . . better 
than prints from the original 
drawing. 













Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 

Please send me a copy of “The Big New Plus”—your booklet about 
Kodagraph Autopositive Paper, and the other papers in this new Kodak 


line. I have (1 direct process (1) blueprint (1) contact printer equipment. 
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ABSOLUTE RESOLUTION 


OF 0.06% 


for Pressure 






Measurement 


Fairchild Precision Linear Potentiometer 


This is actual performance data of Fairchild’s low torque Linear Potenti- 
ometer—a small precision instrument of 5,000 ohms overall resistance. 
Application: Telemetering extremely accurate electrical pressure meas- 
urements from 0” to 100’ Hg abs. Sensitivity: Absolute resolution of 
0.06% (from 1,600 turns on a single-turn mandrel) and 0.12% linearity. 
Dependability: Sustained linearity over several million pressure fluctua- 
tions. Construction: Precision engineered for quantity production with 
long-life gold, platinum and silver alloy contacts. For complete data 
address: Dept. ‘F’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 
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Mica Presents Engineering 
Problems in Commutator Design 
(Continued from page 105) 





mutator. The diagram of Fig. 4 shows this. Note 
that the arch pressure is always squeezing the seg- 
ments together, but a component of this pressure is 
also trying to force each segment outward at the 
same time. The outward force is not inconsider- 
able. For the 37-segment 25£-in. diameter com- 
mutator, the outward force per segment at stand- 
still is about 800 lb. Ata speed of 12,500 rpm, this 
force increases to 1500 lb. 

It will be remembered that slippage takes place 
very rapidly, even with test angles as low as 3 deg. 
Obviously, if one of the above segments were in- 
adequately supported by its end ring or shrink ring, 
it would soon move outward due to the wedging ac- 
tion of the arch pressure, especially with the addi- 
tional urging of centrifugal force. This was con- 
firmed by a simple test: One of the segments of the 
commutator described was machined without end 
angle holding means, that is, the only force holding 
the segment in place was the arch pressure friction 
force. No restraining force could be exerted on the 
end angles, for this segment had none. The rest of 
the segments were conventional. When this com- 
mutator was completely processed and spun at high 
speed, the one altered segment moved outward by an 
amount comparable with that shown by the wedge- 
test slippage curves. 

It is therefore necessary that extreme care be 
taken to see that the shear-restraining mica in the 
end-angle cones, or under a shrink ring, is per- 
fectly uniform after curing, and bears equally on 
every segment. Control of side-mica slippage by 
choice of resin merely determines the rate of slip- 
page. It cannot eliminate it. All micas can slip so 
rapidly under large shearing forces that with im 
perfect restraining means, the best of them will 
eventually allow the commutator to become rough 
beyond the 0.0002-in. limit. 


No Shear With Shrink Rings 

Shearing forces are not present in the mica used 
under shrink rings. But they are definitely present 
in the end-angle mica cones. Assuming that the 
commutator-cone mica is completely cured, tempera- 
ture changes and centrifugal force will thereafter 
cause large shearing forces to act upon it. The ex- 
pansion rate for copper, approximately 50 per cent 
higher than that for steel, causes the temperature- 
induced shearing forces on the mica cones. The 
usual design of steel parts for the cone-type commu- 
tator will allow the end-angle pressure caps to flex 
or slide axially outward a small amount; indeed, it 
is this movement which is relied upon to maintain 
arch pressure. Thus, when the copper expands in 
length faster than the steel holding members, the 
caps merely bend or slide outward. This does in- 
crease the pressure, and, of course, some shear 
change will result. But by far the greater shear 
stress comes from diametral expansions. Any in- 
crease in the copper diameter not accompanied by a 


ELECTRICAL MANUFACTURING 












RAYTHEON MOTORS supplied in H. P. ratings from 
1/30 to 1/8. Single, also variable 
FOR 
speeds from 1,100, 1,700 or 3,400 
SPECIAL APPLICATIONS R.P.M.; Outside diameter—5 


“for the Blower... 


PM INSISTING ONTHE , 4 


RAYTHEON 480 a 


MOTOR” 


* 


When it comes to fan or blower appli- 
cations—more and more engineers are 
specifying the Raytheon Model 480 Motor. 
Here's why: it can be supplied for open 
or totally enclosed installations—with a 
single or double shaft extension. Versatile? 
You bet! Can be furnished as a single 
value capacitor—a two value capa- 


citor—or as a split phase type. 


Balanced mechanical design—plus 
high efficiency and remarkably low noise 


RUSSELL level are features that add up to out- 
ELECTRIC COMPANY standing performance under the mos 


challenging conditions. Tell us about your 
342 W. Huron Street ¢ Chicago, Ill. motor problem. We'll be glad to help 


you solve it! 
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This new Signal- 

ing Timer electric- 

ally controls time 

‘intervals of indus- 

trial processes with 

laboratory exact- 

ness. When the in- 

terval is started, a 

red pilot light goes on. During the interval a pointer 
shows the exact time elapsed. At the end, the con- 
trolled circuit is automatically opened or closed and 
a buzzer sounds. Sockets allow additional lights or 
buzzers in remote locations. 


If you need accurate timing—plus visual and audible 
signal attention, write us today for literature on the 
versatile new Series S Signaling Timer. There is a 
model for your particular interval, voltage 

and frequency requirements. 


INDUSTRIAL TIMER CORPORATION 


Over 400 Types of Timers for Industry 
113 EDISON PLACE - “KNOWN THE WORLD OVER” NEWARK, N. J. 


BETTER CONNECTIONS 


ae) ey a 
TERMINAL STRIPS 


Weve) colette ett Ree ae ok 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
nickel-plated. Insulation, black molded bakelite. Finest 
res eee Mu eae 


Jones Means Proven Quality 


No. 2-142 No. 2-142-%4,W No. 2-142-¥ 


Illustrated: Screw Terminals —Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. ; 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, Y%-28 screws. 

Catalog No. 16 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 


Oe a 


Cinch Mfg. Corp. 


2460 W. GEORGE ST. CHICAGO 18, ILL. 


similar increase in the diameter of the steel caps 
must force the caps outward; that is, the copper seg- 
ments move upward radially and, since the steei caps 
cannot also move upward as much, they are com- 
pelled to move axially outward. In moving outward 
they slide down the end angle, during which the mica 
insulator is obviously under shearing stress. 
Sunilarly, but to a much lesser extent, centrifugal 
force increases the diameter of the copper assembly 


and this likewise moves the caps axially outward, 


imposing shear stresses as above. However, it is 
chiefly the temperature-imposed shear which accounts 
flor the poor performance of high-speed, high-tem 
perature commutators. The magnitude of the shear 
is a large fraction of the normal forces involved, due 
to the fact that large holding angles are commonly 
used. Most end angles are between 30 and 45 deg. 

Tests have shown that no mica can withstand large 
shearing forces imposed on angles as large as 30 deg. 
Pasted mica “runs away” long before this angle is 
reached. Even if a perfect sticker could be found, 
the natural mica, or the actual individual mica flake 
itself would not withstand the shear. Over 10 deg 
of shear component will begin to shatter block mica, 
with only a few thousand pounds per sq in. of total 
pressure applied. The shattering appears as pow- 
dered or spalled areas on the pressure surface, and 
always occurs on the high spots—those which no 
doubt are taking more than their share of the shear 
load—and complete examination of the mica after 
such a test reveals that the mica has failed or pow- 
dered all the way through. The thin mica splitting 
with the surface imperfection may be still further split 
apart and evidence of powdering will be found be- 
tween the layers. Likewise, if a cone is removed 
from a commutator which was made or operated at 
high temperature, powdered areas will be noticed 
more or less completely around the high-pressure 
surface, and if the mica is examined carefully layer 
by layer, the powdered condition will be found in- 
ternally. 

This powdering failure of the mica, especially on 
the surface, may allow motion of the individual 
copper segment. The shattering of a small area, 
always the one under heavy load, transfers the load 
to another part of the surface. The transfer is ac- 
companied by a slight movement of the segment. 
This is further aided by the powder already formed 

powdered mica is an excellent high-pressure lubri- 
cant. Eventually, many expansion cycles with their 
resultant shear powder most of the holding area of 
the cone mica, and the copper brush surface becomes 
too rough for use. 


Commutator Stress Variation 


It must be clearly understood that any attempts 
to calculate stress variation in the complex assem- 
bly of copper, mica, and steel is doomed from the 
start to be grossly in error due to the inaccuracies 
of the parts. Therefore, an adequate factor of safety 
must be provided when attempting to convert tests 
or calculations to practice. 

When the initial stresses are unusually high, as is 
the case for the commutators under discussion, it is 
essential that the possible stress variation be care- 
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“LIVE WIRE PERFORMERS 


are wired with 


The best sales force can’t up your sales curve if your 
product’s performance is “short circuited” by wire 
failures due to high operating or ambient temperatures. 
Rockbestos wires, cables and cords have permanent 
insulation of impregnated felted asbestos which gives 
you six advantages: 

(1) It won’t bake out, crack or flow when exposed to 


high ambient or operating temperatures. 


(2) It won’t rot, bloom or swell when exposed to 


corrosive fumes, oil or grease. 
(3) It won’t bake brittle under conductor overloads. 


(4) It won’t burn — provides definite wire-fire pro- 


tection. 


ROCKBESTOS 


FEBRUARY 1948 


A few of the 125 permanently insulated wires, 
cable 8 and cords deve loped by Rockhbestos. 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Available in several types to fit the electrical 
and mechanical requirements of your product. 
Solid or stranded copper, nickel or monel con- 


ductors insulated with .030” or .040” of im- 
pregnated felted asbestos in black, white and 
colors. 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 

This wire was designed to make complicated 
wiring jobs permanent. The impregnated 
felted asbestos wall beneath the flame-proofed 
cotton braid is heat, flame and moisture re- 
sistant and assures fine appearance of boards as 
it gives on bends to prevent braid-cracking. 
Sizes 18 to 4/0 AWG with solid or stranded con- 
ductors in black, gray and colors. Rockbestos 
A.V.C. Hinge and Bus Cables have the same 
characteristics. 


ee AN tera 


ROCKBESTOS A.V,C. 600 VOLT MOTOR LEAD CABLE 
Use this apparatus cable for coil connections, 
motor and transformer leads exposed to over- 
loads or high ambient temperatures. It makes 
a permanent installation as it is resistant to 
heat, flame, oil, grease and moisture. Sizes 
No. 18 AWG to 1,000,000 CM insulated with 
two walls of impregnated asbestos and a high- 
dielectric varnished cambric insert, with a 
heavy asbestos braid covering. 


(5) It won’t deteriorate under age or oxidation. 


(6) It won't fail to deliver greater current carrying 


capacity. 


These advantages can mean the difference between red 
ink and black in terms of good will, reduced servicing and 
replacement. You'll find them in 125 different standard 


Rockbestos 


samples for your product write: 


constructions. For recommendations or 


ROCKBESTOS PRODUCTS CORPORATION 
844 Nicoll St., New Haven 4, Conn. 
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The Wire with Permanent Insulation 
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He knows that no matter how fine the quality wire, 
how perfectly wound, how well impregnated and var- 
nished, coils are no better than their foundations. 


PRECISION 
BOBBINS 


Made to your specifications. Round, square, 
rectangular, any coil shape. 





Throughout electrical industry, “Precision” has been 
the symbol of greatest dependability for years. With 
special factors supporting the quality of the coil as a 
whole. Such as 


@ Experienced Engineering and selection of materials: 
Dielectric Kraft, Fish Paper, Cellulose Acetate, or 


combinations. 

@ Tubes spirally wound for greatest strength. 

@ Better insulation. Better heat dissipation. Less 
moisture absorption. 

@ Vulcanized fibre flanges. Swaged tube ends for secure 
locking. 

@ Entire assembly impregnated. Perfect seal. Meets 


Underwriters’ requirements. 


@ LIGHTEST WEIGHT. SPACE SAVING. WEIGHT 
SAVING. 


Let us make up samples for you without obligation. Write 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
Plant No. 2, 79 Chapel St., Hartford, Conn. 
Also Mefs. of Paper Tubes, and Dust Caps and Thread Protectors 











fully considered. In general, the standstill or static 
stress can be figured by simple mathematics, and 
also most temperature stresses can be evaluated 
without much trouble. For the latter, the modulus 
of elasticity of the micas must first be determined 
from actual compression tests similar to those shown 
in the first section. 

One of the important factors in temperature 
change, usually neglected, is a localization effect on 
the side mica. Assume that the side mica, when 
cold, has an even pressure distribution. If the com- 
mutator is then heated uniformly, a large pressure 
gradient will occur radially across the segment. The 
pressure near the outer brush surface is increased, 
and the side pressure is lessened toward the point of 
the segment wedge. Again this is due to the lower 
expansion rate for mica versus that for the copper 
(50 per cent that of copper). The smaller expansion 
rate of the constant mica thickness will not allow 
proper fit while the copper wedge expands at a 
greater rate. Even though less expansion is re- 
quired of the copper as the wedge nears the center 
line, the mica is a larger portion of the total thick- 
ness. If we neglect the mica expansion, this may 
be clearer. A constant mica thickness subtracted 
from the brush-surface circumferential length leaves 
about 90 per cent of the length as expandable cop- 
per. For the shorter inner circumferential length, 
subtracting the same mica thickness leaves perhaps 
80 per cent of the length as copper which can ex- 
pand. This difference is important for segments of 
appreciable radial depth, since the copper thickness 
approaches zero as the wedge nears the center 
line. Then for the same temperature rise the outer 
portion of the mica-plus-copper-segment wedge will 
expand more than the inner portion, and thus cause 
a shift in the arch pressure toward the outside. 
Since the total side pressure increases with tem- 
perature, the resulting increase in pressure at this 
outer section is very great indeed. 


Effect of Centrifugal Force 


The effect of centrifugal force on internal stress 
also needs careful study. The best method is graph- 
ical analysis since the deflection pattern for the mica 
and retaining rings may be difficult if not impos- 
sible to calculate. First compute from the side 
mica elasticity curve, or find from actual measure- 
ments, the change in the commutator OD with 
change in the arch pressure. This curve is best 
obtained mathematically for the shrink-ring type and 
may be obtained experimentally for the angle design 
by pressing on the end retaining caps while noting 
the change in outside diameter. Such a curve is 
shown as A of Fig. 10. Notice that the scale is 
greatly expanded to show change in thousandths of 
an inch. Also, plot on the same scale the change in 
diameter of the steel retaining rings versus the same 
arch pressure. Again this is best done mathemat- 
ically for the shrink ring and experimentally for the 
end-angle caps. In the latter case, the axial move- 
ment of the cap versus axial pressure is first ob- 
tained, and the axial movement times the tangent of 
the holding angle is plotted as the diameter change. 
A typical plot is shown as curve B. The intersection 
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HERE’S CONDENSED 
GASKET DATA 


F you are designer, engineer, or purchasing 

agent, you will want a copy of Armstrong's 
Gasket and Sealing Materials for your files. This 
new 20-page booklet is a “working tool.” It will 
help you whenever you must select a suitable 
resilient gasket or sealing material. 

As shown in the contents listing at left, Arm- 
strong’s Gasket and Sealing Materials contains 
ten technical discussions on the many variables 
that influence the design of gaskets and gasketed 
joints. In addition, this booklet offers physical data 
on the major types of sealing materials offered by 
Armstrong: cork compositions, cork-and-synthetic 
rubber compositions, synthetic rubber compounds, 
and fiber sheet packings. 

Send for your copy of Armstrong’s Gasket and 
Sealing Materials today. Keep it handy for refer- 
ence whenever you must use gaskets in the equip- 
ment you design or build. Address Arm- 


strong Cork Company, Gaskets and Pack- ® ) 
ings Dept., 9502 Arch St., Lancaster, Pa. ‘ 


ARMSTRONG’S 
GASKET AND SEALING 
MATERIALS 
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For thirty years coil winding has been our business. 
We have the plant facilities . . . the modern ma- 
chines . . . the skilled operators . . . the engineer- 
ing experience to produce the coils you need and 
to do it economically. 


We are particularly glad that now the wire situa- 
tion has cleared and we are able to produce and 
deliver coils promptly. 


Send us your specifications 
and we shall be glad to quote. 


West Coast Address: P. O. Box 674, Belmont, Calif. 


of the two curves, point C, will be the locked-in arch 
pressure value. For the shrink-ring type, this inter- 
section is fixed by the dimensions of the mating 
parts; in the case of the angle design the arch pres- 
sure point is known by the assembly forces, and the 
curves are made to intersect at the proper pressure 
value by drawing curve B through this point. This 
is true only for the angle design, because the position 
of the curve is controllable by the initial tightening. 

To the left of the origin, at the intersection of 
curve B with the ordinate, lay off the centrifugal 
force converted to arch pressure (point D). This is 
the total centrifugal force divided by 27. Then draw 
curve RF’ parallel to the original curve B, through 
point D. The intersection (point E) with the com- 
mutator OD curve A will be the new diameter and 
arch pressure at speed. 

Graphic Analysis 

Several points of interest are brought out by this 
graph. The diameter of a commutator under cen- 
trifugal force always increases; the amount depends 
on the compression or expansion rates of the com- 
ponent parts. Therefore, by inspection of the shapes 
of both curves, the best initial arch pressure can be 
chosen, and the maximum safe speed for the mica 
may be found. Mica pressure variations under 
speed, as well as for many other conditions result- 
ing in dimension change, are quickly determined 
from the curves. The side pressure at standstill is 
of course the intersection of the original curves. 
The distance from the origin to the point F is the 
reduced side pressure when rotating. The new cone- 
mica pressure, or shrink-ring mica pressure when 
operating at desired speed is converted from the 
abscissa distance /’ (centrifugal force plus new in- 
ternal arch pressure). 

The curves show that the side or arch pressure 
always decreases with speed (opposite to tempera- 
ture effect), and the retaining pressure always in- 
creases. Unless the parts are very flexible, the re- 
taining mica forces are very nearly equal to the 
centrifugal force plus the original arch pressure. 
For most ordinary cases this simple addition may 
be taken as a good approximation, but for very high 
speeds and very light construction, the more exact 
determination by the above analysis is required. 

Experience has shown that graphical analysis is 
quite accurate and easily done. Even if the com- 
mutator is’ still in the drafting stage, a similar com- 
mutator can usually be found and tested; simple 
ratios will give a very good set of stress values. 

Notwithstanding the increase in shear forces, a 
considerable arch pressure is usually advisable. For 
the least motion of the component parts with load 
change, it is obvious that it is best to operate well 
up into the “saturated” region. Conversely, attempts 
to use large changes in mica thickness to reduce 
shearing forces do not work. That is, allowing the 
mica to greatly compress (“soft” mica) with in- 
creased arch pressure, thereby keeping the OD 
nearly constant, requires a degree of flexibility and 
permanence not vet attained. 

As in most other technological developments, 
once the problems are completely understood, the 
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This wheel costs 


“Daytona” model racing car manufactured 
by Black Industries, Cleveland, Ohio, 


ae 


And gives this model racing car better pickup, 


faster speed! 

The makers of this small-scale racing car 
achieved full-scale savings in wheel cost and 
weight by making them of Alcoa 11S-T3 Screw 
Machine Rod . . . the stock made specially for 
your automatics. 

Wheels of Alcoa 11S-T3 cost 34% less than 


free-cutting brass wheels, 17°) less than cad- 


mium-plated steel. And weigh only 14 as much 
... the car starts quicker, runs longer and faster. 
Figure the cost of one of your screw machine 
parts in Alcoa 11S-T3 Aluminum. It’s the free- 
cutting aluminum alloy that gives fine chips, 
cannot foul tools, means faster cutting speeds 
and less wear on machines. Has a bright finish, 
needs no painting or rust-proofing. 
You can get prompt shipment of Alcoa 
11S-T3 Serew Machine Stock from 
warehouses in 24 strategic cities. 
Sales offices in 54 cities. ALUMINUM 
Company OF America, 2179 Gulf 


Bldg., Pittsburgh 19, Pennsylvania. 
eS eS e 


MORE PEOPLE WANT MORE ALUMINUM FOR MORE USES THAN EVER 


ALCOA a.uminum ™ 
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(UL) Approved 


JACKETED CORDS IN COLOR 
. another PWC first 








































Such appliances as vacuum cleaners, food mixers, office 
machines and floor polishers may now have the sales appeal 
of jacketed cords gleaming in matching or harmonizing 
colors . . . thanks to PWC engineering and research. 


PWC light, medium and heavy duty (SVT, SJT and ST) 
flexible cords are here with sheaths of gray, ivory, brown. 
red, green, blue, and other shades, as well as black .. . and 
they re UL approved. Thus, another first for PWC, world’s 

u _— exclusive manufacturer of plastic insulated wire 
and cable, enables manufacturers using even 600 volt No. 
10 AWG four-conductor cords (larger on special order) to 
join the hosts of PWC lampcord buyers giving product- 
the final eye-appealing touch of color. 


These colorful new cords have the same phenomenal 
electrical and mechanical properties as PWC black-sheathed 
cords. Their resistance to age keeps them resiliently good- 
as-new practically forever. Add to that: extreme flexibility, 
high moisture and abrasion resistance, immunity to vege- 
table, mineral and lubricating oils as well as acids, alkalis 
and other chemicals. And they won’t support combustion. 


May we talk PWC performance on these or other wires or 
cables in terms of your specific needs? 
RADIO HOOK-UP WIRE 


80°C. APPLIANCE & SWITCHBOARD WIRE 


MACHINE TOOL WIRE 


——— — 


SUPER-FLEXIBLE APPARATUS WIRE 





HEAVY DUTY FLEXIBLE CORDS 





CONTROL CABLES 


~ MINIATURE HEARING-AID CORD 






















CORD SETS 


PLASTIC WIRE 
& CABLE CORP. 
405 East Main Street 
Jewett City, Connecticut 











solution can be found. And since nothing can be 
done to improve the shear strength of the mica 
flakes, it is a case of learning to live with the trouble, 
eliminating the shear forces, or designing within thi 
mica’s limitations. Careful testing of mica for sta 
bility under compression forces plus complete data 
regarding its behavior under shear inevitably leads to 
a choice of the best pasted mica for the conditions 
Developments along this line are still continuing on 
some of the newer resins which show excellent prom 
ise. And the better understanding of mica’s char- 
acteristics dictates the mechanical improvements nec- 
essary to keep the mica stresses within a safe range 
for the material. 





Resistors Used in High Current 
Control Applications 
(Continued from page 116) 


cent speed regulation by armature control, the total 
continuous duty was calculated to be 1840 watts. 
Using 300-watt tubular units with 2%4-in. centers, 
the safe load would be 612 per cent of single-unit 
rating. Checking this value against the curve in 
Fig. 8, we see that ten 300-watt tubes would be 
satisfactory far open-air mounting. The enclosure 
in this application was well ventilated, having 
louvers on two sides and a wire mesh at the bottom. 
Subsequent laboratory tests indicated that in order 
to comply with NEMA temperature-rise limitations, 
14 300-watt tubes were needed. This, then, repre- 
sents a derating factor of approximately 70 per cent. 
However, where the ventilation is restricted to a 
greater degree, further derating is essential. Some- 
times with large equipment, for the purpose of 
economy or where space is limited, forced ventila- 
tion by means of fans or blowers must be used. 


Wire or Ribbon Sandbox 


Where high-current inrushes for extremely short 
periods of time are encountered, sandbox resistors 
are often used. They are most frequently applied as 
field-discharge or dynamic-braking resistors. An- 
other typical use is to limit the short-circuit current 
carried by circuit breakers. 

Sandbox resistors consist of a crimped ribbon or 
heavy coiled wire, secured to one side of an asbestos- 
cement insulating board and placed in a metal box, 
generally cast iron, the box being then packed tightly 
with sand. The sand is in direct contact with the 
entire resistive conductor and absorbs the heat. It 
thereby increases the thermal capacity of the unit, 
preventing high currents from fusing the wire or 
ribbon. 

Bar-type resistors are designed to provide a light- 
weight, low-cost resistance unit for high-current 
uses where the resistor is not subjected to excessive 
current inrushes and where excessive shock or vibra- 
tion is not prevalent. Typical applications of these 
resistors include: battery-charging resistors and rhe- 
ostafs, load banks, space heaters, projection-arc 
rheostats, ballast resistors, etc. 

The resistive conductor of the bar-type resistor, 
illustrated in Fig. 10, consists of a channel-shaped 
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MALLORY ORIGINATED 
ELKONITE* METALS-— 


and only Mallory has the years of 


experience with their complex fabrication 


LKONITE is the registered trade mark for a series of metals originated by 
Mallory which derive their effectiveness from the skillful compounding 
that Mallory has developed through many, many years of pioneering in the 


field of powder metallurgy. 


Elkonite metal proved so dependable under the most severe conditions that it 
quickly became standard on most heavy duty circuit interrupting equipment. 
It also proved indispensable in the field of resistance welding and in countless 


applications requiring its particular characteristics. 


The success of Elkonite metal is so well established that the trade mark has been 
mistakenly applied to materials that are sold with the implication that they will 


match the performance of true Elkonite metal. 


Mallory has made true Elkonite metals for years. Only Mallory can guarantee 
the correct formulation that gives hardness, high electrical conductivity, resis- 
tance to mechanical wear and to sticking and erosion by arcing—the qualities 


that have made the word Elkonite a symbol of dependability. 


ONLY MALLORY MAKES AND SELLS GENUINE ELKONITE METAL 


*Reg. U. S. Pat. Off. 


MALLORY eiccrasca: 
CONTACTS & CONTACT ASSEMBLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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LA Crees 


CONTROL 
TRANSFORMERS 


for open wining 


6 low uallage 


Heating & Refrigera- 
tion Equipment 


Automatic Valves ... 
Fans & Blowers 


and Other Relay Actu- 
ated Devices 


NOTE CAPACITIES AVAILABLE 
20, 30, 40, 60 or 80 VA 
Primaries — 115 Volts. 
Secondaries — 25 or 30 Volts. 


@ Permit annunciator type wiring on secondaries . . . will 
not over-heat or blow fuses with secondary short circuited. 
Meet all Underwriter’s requirements for this type of service. 
@ Provide unusual flexibility in mounting . . . mounting 
plate fits all standard outlet boxes including 31/; and 4-inch 
round and octagon, and 4-inch square. Also available with 
standard mounting feet. 


Write for Catalog CPC-148 


HCC Nia: 


Division of Essex Wire Corporation 


3501 ADDISON STREET * CHICAGO 18, ILLINOIS 


Core properly wound to heat up faster and put 
more heat to work. Valve-fit of tip in head takes 
all the heat right down to the work. 


Stanley Irons 
solder faster, cheaper 


Cut down waiting time, speed up sol- 
dering time with Stanley Soldering Irons. 
High-powered winding on core brings tip 
and work to soldering temperature fast. 
Sealed in air-tight, fume-tight, moisture- 
tight head with valve-seat fit of tip in head. 
Holds heat, puts production flow into the 
job. Perfectly balanced and sturdily built. 

All important parts interchangeable and 
replaceable. Stanley screw or plug tip irons 
available from your industrial distributor. 
Write for free copy of ‘‘Expert Soldering’. 
Stanley Tools, New Britain, Conn. 


THE TOOL BOX OF THE WORLD 


STANLEY 


Reg. U.S. Pat. Off 
Reet: 


alloy ribbon of uniform cross-section, formed in a 
series of flat coils which are secured at their short 
axis to an insulating support, generally a treated 
asbestos board. Resistors of this type are suitable 
for mounting in formed-steel frames of open or 


Fig. L11—A two-unit loop-type ribbon resistor with 
end frames to facilitate stacking. Such resistors are 
designed for continuous duty under conditions of 
mechanical shock and vibration. Alloyed materials— 


iron, chromium and aluminum. 


enclosed type or for mounting directly on panels or 
switchboards. 

Another variation consists of a coiled resistance 
wire which is stretched between insulating supports, 
having connections made at the point of support. 
In another type coiled resistance wire is wound 
around a treated asbestos board, having terminals 
for external connections at each end of the board. 
The primary advantage of these units is their low 
cost and the light weight which is of special im- 
portance on some temporary or experimental in- 
stallations. 

The loop-type ribbon resistor is a variation of the 
bar type just described. It was developed to fill the 
designer’s need for a high-current resistor which is 
suitable for continuous-duty applications and capable 
of withstanding a high degree of mechanical shock 
and vibration. During the latter part of World 
War II, loop resistors proved highly successful on 
Navy equipment such as searchlights, de-gaussing 
and other specialized apparatus. The construction 
of a typical loop resistor unit is illustrated in Fig. 11. 

Resistance to vibration and shock is obtained by 
supporting the channel-shaped alloy ribbon at each 
end by steel rods. Ceramic bushings and washers 
insulate the resistive conductor from the supporting 
rods and provide proper spacing between adjacent 
turns. The supporting rods are rigidly bolted to 
two formed sheet-steel plates forming a unit. 

Also, loop units are light in weight, being only 
slightly heavier than bar-type units of equivalent 
rating. Since the entire resistive conductor is ex- 
posed to the air, their heat radiating qualities are 
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centered 
driving 


Let corsin help you beat rising costs! First, by supplying you 
with Screws that your assemblers can drive hour after hour 
without hitting a bad one. corsin uniformity starts with the 
machines, which are kept in top condition . . . and follows 


through with quality checking all the way to the packing tables. 


Second, by using corsin Screws throughout. Phillips and 


Slotted are available in all styles and sizes to meet your needs 


for wood, metal or plastic. Ask about corBIN Sems. 


CORBIN SCREW 


DIVISION 


THE AMERICAN HARDWARE CORPORATION, NEW BRITAIN, CONN. @ Warehouses: New Britain, New York, Chicagy 
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Save Time, Money— and Men . .With This 
Easier-Handling °* Longer-Wearing 


Weld-Bilt ayorauuic uirt TRUCK | 


Truckers use the WELD-BILT Hydraulic Lift Truck with 
enthusiasm because it's easy to move, simple to operate 
with minimum effort. Yet it is tough and sturdy enough 
for years of hard work and abuse. Important to its 
longer service life is the HORIZONTAL MOUNTING of 
the Hydraulic Unit — locating this vital unit in a pro- 
tected position away from any danger of daily knocks 
and bumps. And this unit is interchangeable. It can 
be replaced after years of service to add still longer 

utility to the truck. 


Prove to your own 
benefit the greater 
value in the WELD- 
BILT Hydraulic Lift 
Truck. There's a size 
to fit your needs 
exactly. Write for 
bulletin No. 242, 


IS a 


233 Water Street, West Bend, Wisconsin 
MATERIALS HANDLING ENGINEERS 


Hydrau! Lift Trucks, Hydraulic Pallet Type Trucks, Two and Four-Wheel 
Trucks, Tiering Machines, Skid Platforms, Portable Electric Elevators 
Barrel Trucks and Racks, and Special Equipment 


SEND BLUEPRINTS 
AND SPECIFICATIONS— 
NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and _ electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 


* Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, topping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 


excellent. Furthermore, they are available in straight 
or tapered current capacities. Where tapered cur- 
rent capacities are needed, the various taps may be 
conveniently arranged as shown in Fig, 12. 

Due to their rugged construction and light weight, 
loop resistors are recommended for use on portable 


Fig. 12—Rear view of a panel upon which is mounted 

a field rheostat comprising tubular and loop-type 

ribbon resistor units. Latter has a tapered current 
capacity with ribbon of varying widths. 
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Fig. 13—Relation of temperature rise to the average 


power rating of bar-type ribbon resistors, such as il- 
lustrated in Fig. 10, when mounted in skeleton frames. 


as well as on marine equipment. They also find 
wide application where adverse atmospheric condi- 
tions are encountered. Some of their more common 
uses include: welding, battery-charging and search- 
light resistors; load banks; battery-charging rheo- 
stats and others. 

To illustrate the effect of load-versus-temperature 
rise on bar-type ribbon resistors, refer to Fig. 13. 
The ratings shown represent average values of 
several units each of which is mounted in a skeleton 
frame similar to that for loop-type ribbon resistors. 
The continuous-duty current capacities of the vari- 
ous units range from 20 to 145 amperes. To increase 
the current-carrying capacity of a single unit, the 
width, thickness and type of alloy in the resistance 
ribbon may be changed. It should be mentioned 
that there is a slight divergence between the actual 
ratings and the average ratings, due to differences 
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Present 3 clean-cut 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
... ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
.. closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. «-12 


THE AMERICAN BRASS COMPANY 


Waterbury Brass Goods Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 











in sizes of the individual units and the amounts of 
ribbon used per unit. 

Note that by decreasing the load on the resistor 
the temperature rise decreases, but not in direct 
proportion to the reduction in load. For example, 
with 3000 watts on the resistor a temperature rise 
of about 325 C is obtained. However, with only 
1500 watts on the resistor the temperature rise is 
approximately 215 C. Thus, a 50-per cent decrease 
in watts has brought about a reduction in the tem- 
perature rise of only 110 C or 34 per cent. 

A curve like the one shown in Fig. 13 is often 
helpful where, due to one or more application re 
quirements, it 1s necessary to operate the resistor 
at a temperature rise other than the maximum’ per 
missible rise. Some of these requirements are listed 
as follows: 

1. Applications where high ambient temperatures 
are encountered. 

. Where the units are banked together. 

. Where the resistor is near combustible material 
on where the heat radiated by the resistor might 
damage adjacent equipment. 

4. Where the unit is mounted in a restricted or 
confined space or where enclosures are required. 

5. Where forced ventilation is used. 


Ww DO 


Resistance Tolerances 


Most low-wattage, power-type resistors, such as 
those of the wire-wound, vitreous-enamel type, have 
a resistance tolerance from one end terminal to the 
other of +10 per cent of the specified values. With 
small precision resistors the resistance tolerance may 
he as low as + 1 per cent, or even less on specially de- 
signed units. However, with virtually all high-cur 
rent resistors the resistance tolerance is usually in 
excess of +10 per cent and may run as high as 
+-20 or —10 per cent. 

For the majority of high-current applications this 
seemingly high resistance tolerance is more than 
satisfactory. In the design of certain equipments, 
where a closer resistance tolerance is needed, addi- 
tional clamp-type terminals can be supplied for ad 
justment purposes. 

It should be mentioned that other factors enter 
into the resistor-tolerance picture. For instance, on 
a high-current resistor having low ohmic resistance 
and carrying very high current, the terminal resist- 
ance, resistance of the connecting wiring, etc., must 
be carefully evaluated and accounted for. Sometimes 
these external resistances are greater than the re 
sistance tolerance of the resistor. 





Bureau of Standards Establishes 
National Mathematics Laboratories 


A Machine Development Laboratory was set up as one of 
the units of the National Applied Mathematics Laboratories, 
newly established division of the National Bureau of Standards. 
The division will function as a federal center of applied mathe- 
matics. It will be oriented around modern mathematical sta- 
tistics as applied to the physical and engineering sciences and 
to the development and use of modern high speed computing 
In addition to the Machine Development Laboratory, there 
will be three other laboratories: the Institute of Numerical 
Analysis; the Computation Laboratory; and the Statistica] 
Engineering Laboratory. 
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HERE may be no need for you to stock dozens of made-to-order 
carbon brushes with slight differences in brush lengths. .. bevels 
... Shunt lengths... and terminals. 


National Carbon Company, Inc., now offers a method of brush 
standardization that eliminates a great many variables in brush HOW BRUSH 
specifications. For example, in one case, standardizing on a single 


brush eliminated twelve specials. After making a thorough study of STANDARDIZATION PAYS! 
the types of equipment in your plant, a small number of “National” 5: ieee ebedininn Geet Mitte 
carbon brushes can be established to fill your needs. 


tity discounts 
To save time and money through brush standardization, write or . Fewer small orders— with sav- 
telephone National Carbon Company. Our representative will gladly ings cm, "tr oiting, 
call at your plant to provide details without cost or obligation. 


. Less money and space tied up 
in brush stocks 
The term “National” is a registered trade-mark of 


NATIONAL CARBON COM PAN Y, INC. 4. Less time needed to handle stock 


Unit of Union Carbide and Carbon Corporation Tra Division Sales Offices: Atianta, Chicago, Dallas, 
30 East 42nd Street, New York 17, N.Y. Kansas City, New York, Pittsburgh, San Francisco 
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CAMBRIDGE THERMION 


Swager 


IT’S THE EMC 






Space-saving is one of many ad- 
vantages in CIC Slug Tuned Coils. 
Forms are of quality paper-base 

henolic, high-frequency grade. 

ounting bushings and ring-type 
terminals are brass; bushings, cad- 
mium plated; terminals, silver 
plated; mounting hardware supplied. 

LSM — Extreme small size; only 
27/32” high when mounted; coil 
form, 4% diameter; mounts in 
single #18 hole; mounting bushing 
has 8-32 thread. 

LS3 — Moderate small size; 144” 
high when mounted; coil form, 3%" 
diameter; mounts in single 4 hole; 
mounting has 4-28 thread. 

LSM and LS3 Coil Forms are 
available unwound or in any of five 
standard windings — 1, 5, 10, 30 
and 60 megacycles — or wound to 
specifications. (Standard slug is 
high-frequency type.) Let us talk 
over your requirements. 


Custom oc Hlandad 
The Guaranteed 
Componen’s 


Terminal 


Board 


453 Concord Avenue, 
Cambridge 38, Mass. 
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No. 800 FOR FAN 


DUTY 





.in applications requiring protection 
against high humidity or excessive dust! 
TOTALLY enclosed, this 4-pole shaded 


pole motor has an idling speed of 
1600 r. p.m. and develops up to 1/100 
h. p. with a minimum of vibration and 
magnetic hum. It can be wound for 
alternating currents ranging from 6 to 
220 volts, 60 cycle. 

SOLVING fractional horsepower prob- 
lems for manufacturers is the specialty 
of EMC designer-engineers. Outline 
your requirements in a letter and our 
recommendations will be submitted 
promptly. 








EMC No. 800 | 
1/500 to 1/100 H.P | 


Completely enclosed 
Precision Built 


Grease-Sealed Ball 
Bearings for Lifetime 
Lubrication 





Dynamically Balanced 


For more details ask 
for Bulletin No. 800. 


ELECTRIC MOTOR 
CORPORATION 


DIVISION OF HOWARD INDUSTRIES 
RACINE, WISCONSIN 
























Plastic Design Factors 
In Transfer-Molding Techniques 
(Continued from page 100) 


of these factors: 

Improved Accuracy in Molding. Transfer mold 
ing very materially improves the dimensional accu- 
racy of molded parts, especially in those dimensions 
which lie across the parting lines of the mold or that 
are affected by removable mold sections. This is 
important where an overall dimension must be held 
or where a dimension between two inserts determines 





Lake Erie Engineering Corp. 










Lake Erie duplex press shown in use for transfer- 
molding of ringer bobbins at the Federal Telephone 
& Radio Corp. plant. Presses in this installation are 
of 100-ton, 200- and 300-ton capacity. Full automatic 
controls are incorporated. 






Transfer 
molding also plays an important part where grooves 
or molded bosses are used to position assembly com- 
ponents, and for which the fit must be accurate. 
Another instance is a closely held depth of counter- 
bore molded by a removable or threaded pin in the 
mold. Small, deep molded holes will be truer in 
parallelism or perpendicularity when transfer-molded. 
Tolerances of dimensions across the parting line for 
various classes of compression molding will run 
+ 0.020, + 0.010, or + 0.005 in.; the same classes 
of transfer molding require only - 0.008, + 0.004, 
and + 0,002 in. respectively. 

Improvement in Mold Wear. Although this prob- 
lem is outside of the direct concern of the part de- 
signer, it is nevertheless well to know that in many 
instances a transfer mold will not suffer the break- 
age or wear to which a compression mold is subjected. 
A classic example of this is the molded indexing 
bar shown in Fig. 2. This part was one of the very 


the fit of components into the assembly. 
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COMMON SENSE ASSEMBLY ENGINEERING 


Thirty-eight P-K Type “Z” Self-tapping 
Screws are used with “C” Clamps and 
Tinnerman Speed Nuts to attach body 
fairings to tubular frame of the Motorette. 
More P-K Type “Z” Screws are used with 
Tinnerman Nut Plates to attach floors. 
When to detach body units, 
Type “Z” Screws can be removed and re- 


necessary 


inserted without affecting security. 


@ A 35% boost in assembly rate is nice going any- 
time—and even more worthwhile now, with wage 
levels mounting. 


tapping, bolting, riveting, and inserts in plastics. 


It’s plain common sense to see if you can benefit 
by the money-saving, time-saving advantages of P-K 


That’s the saving credited by The Motorette Corp. 
to the use of P-K Self-tapping Screws for attaching 
body fairings on the smart little vehicle illustrated. 

P-K Screws eliminated tapping, along with fussy 
alignment, tap breakage, wobbly starts, and cross 
threading. The 35% saving compares favorably 


fastenings in your assembly work ... whether it’s in 
blueprint stage or in production. Seven out of every 
ten assemblies submitted, have been benefited by 
the P-K “short-cut” fastening method. Call in a P-K 
Assembly Engineer—no obligation—or send your 
assembly details for recommendations. Write 


with those of 30% to 50% made by thousands 
of manufacturers who use 


Parker-Kalon Corporation, 200 Varick Street, 


New York 14, N. Y. 


Sold Only Through Accredited Distributors 


P-K Screws to avoid 


~ 


y 


HEX HEAD 
TYPE “Z” 


TYPE "A" 
PHILLIPS 


TYPE 
“FZ” 


TYPE “Z" 
PHILLIPS 


em AND PLASTIC ASSEMBLE 


- . LS AND MASONRY NAILS « SHUR-GRIP 
OTHER PARKER-KALON PRODUCTS B FORGED SOCKET SCREWS HARDENED SCREWNAI 5 


LE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 


EVERY METAL 
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DETROIT POWER 
SCREWDRIVERS 


Yes, speed far beyond 
what you would expect. 
... These remarkable ma- 
chines will drive screws 
as fast as ONE A SEC- 
OND... . Think of it! 


Realize what a tremen- 
dous speed-up in produc- 
tion that means. . .. What 
a saving in time and labor. 
... What a big reduction 
in costs! 3 models to 
choose from to fit your in- 
dividual requirements, to 
cover a range from No. 2 
to 5” diameter screws. 
All screws driven to uni- 
form tension; no marring 
of heads, no stripping 


threads. Get catalog now. 


Send sample assemblies for production estimates 


and prices on proper equipment for your needs. 


2817 WEST FORT ST. 


DETROIT 16, MICHIGAN 


first to be transter-molded soon after the process 
was evolved in 1926. When compression-molded, 
this part suffered loss of detail and clarity due to the 
wear of the numbers and graduations in the mold 
cavity, but when transfer-molded, clarity of detail 
was fully retained. Transfer molding also allows 
the use of delicate mold sections which would actually 
break in service in a compression mold. 

Smooth Parting Lines. Aside from the improve 
ment in appearance resulting from a smooth parting 


F. J. Stokes Machine Co. 


A 150-ton high-speed plunger press for transfer 
molding. Plunger cylinder is mounted on the head 
of the press. A single motor powers the two pump- 
ing units for actuating the toggle action that locks 
the mold and for applying ram pressures, respectively. 
Bar-type controller automatically controls the cycle. 


line, the lack of flash and misalignment is a definite 
requirement in such parts as coil forms, shafts, and 
threaded parts, molded across their diameter. Coil 
forms which are wound with fine wire cannot stand 
the sharp break of even a small misalignment or flash 
line, and therefore transfer molding is a favored 
choice of designers for this type of part. Shafts 
which must be round within close tolerances are 
transfer-molded to avoid the parting line build-up 
that is characteristic of a compression mold. This 
is especially true where a thread is molded and split 
lengthwise; such a parting line must have a mini- 
mum of out-of-roundness, misalignment and flash. 

Improved Surface Finish. In some instances, the 
turbulence and plasticization of the material being 
transfer-molded create an improved surface finish 
over compression moldings, and a freedom from 
“frogskin” or “orange peel” effect. This is mostly 
true of relatively flat and uniform parts which would 
require little material flow or movement if molded 
in a compression mold. 

Improved Production. Although here again we are 
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Do the 


@ The answer is important. For a product’s success often hinges 
on the performance of its springs. 

For top spring performance, many manufacturers specify U-S-S 
American Quality Springs. 

These superior springs resist fatigue .. . hold their shape with 
unusual success . . . give additional life to your product. 

We have unexcelled production facilities, which means that 
you can usually count on speedy delivery of springs in whatever 
quantity you need. 

We invite you to bring your spring problems to us. Our experts 
will see to it that you get exactly the right springs for your job. 





AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEBA 
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Are You Ju Need Of 
Small Size 


High Tension Insulators? 


Made 
to your 
specifications 
or 
Special Formulas 
developed 
to 
meet your 
need. 


FRENCHTOWN PORCELAIN CO. 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 





GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, ve 
a unversa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 










considering a problem not directly in his province, the 
designer should know that in many instances mold- 
ing cures and cycles can be reduced to one-tenth their 
previous rates and production boosted accordingly 
with the proper high-speed, transfer-molding equip- 
ment and techniques. 

/mproved Cleaning. Molded parts in which it is 
necessary that all flash should be thoroughly removed 
should be transfer-molded. Examples are parts that 
contain silver-plated inserts for delicate electrical 
work, or highly finished decorative inserts which 
must not be scratched in cleaning. Another type of 
part is the component of delicate equipment which 
must be entirely free of all fibers and burrs which 
might fall free and into the mechanism. Even such 
commonplace parts as appliance handles are transfer- 
molded for the improvement in parting line appear 
ance and feel, and for ease of deburring. 

These design advantages discussed herein are, in 
effect, the tools which the transfer-molding process 
offers to the electrical product engineer, These advan- 
tages are coupled with the assurance that the process 
is fundamentally economical, fast, and well accepted. 
sy citing these examples of transfer-molding appli- 
cation, however, we do not wish to imply that to 
specify the use of transfer-molding methods also 
gives the designer automatic license to design with 
no restraint. Molding jobs can still be “difficult” and 
“impossible,” especially when they must be made for 
a price, and it is the designer’s basic responsibility 
to design so as to avoid such parts. 





@ @ This portable electric room-heater has an elec- 
tric heating element in the horizontal space at the 
bottom, completely enclosed. The interior space, in- 
cluding the vertical tubes, is filled with oil. This 
insures the passage of heat to the exposed surfaces. 
Surface temperature never exceeds 189F. Normal 
consumption is 800 watts but this is increased to 
1200 when needed. Three-heat switch and thermo- 
stat. Ocean Home Appliances Ltd., London, England. 
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FORGET THESE 
TROUBLE SOURCES® 


Check these Snap-Lock superior design and 
construction features. They will bring you de- 
pendable, trouble-free limit switch performance: 


¥ SNAP make and break 
Pure silver self-wiping contacts 
Positive locking, either on or off—can't stop on dead center 
Separate sealed electrical and mechanical sides 


Hardened steel moving parts; forged levers 


But Snap-Lock superiority doesn’t stop there; Snap-Lock 
engineering service is an important part of the finished pack- 
age. We gladly analyze a customer’s needs, recommending 
the exact unit to save space, eliminate expensive mechanical 
contrivances and insure trouble-free switch performance. 

That service costs you no more— but it will save you time— 


and money. Let us function as your switch design department. 


( 
SNAP-LocK 
Ask us for your copy of this new illustrated switcnes Sale 
factual 12-page folder on standard Snap-Lock a 
Limit Switches. Request bulletin EM-47, 


The NATIONAL ACME CO. 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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Push Lever 
Style 


Explosion 
& Water 
Resisting 


Neutral Position 
and 
Short Travel 
Styles 
also available 








From Milliwatts 
To Kilowatts 


= se 


ELECTRICAL )* 4 
\ RECTIFIERS vY 
“SS ; er 


To simplify the solution of your 
AC-DC power requirements. 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Tell us your problems. Consult 
us without obligation. 


Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 
er supply units for every 
requirement, 


THE BENWOOD - LINZE CO. 
Division of the Sperry Corporation 
1815 Locust St. St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 


STAMPINGS—a<h¥ Share 
HPL’s Quick Press Method produces 
intricate precision metal stampings in 
various sizes and shapes from cold, 
punchable materials. Use this fast, ac- 
curate, low-tool-cost process. It is 
flexible to change yet maintains exact 
duplication. 


It’s HPL for Accurate, Low Cost 
LAMINATION JOBS 


HPL’s new low cost LAMINATION SER- 
VICE assures you of exact duplication and 
close tolerances of all types 

of laminations . . . Rotor and 

Stator parts, E and | lamina- 

tions, and pole piece seg- 

ments from any type or 

thickness of material. Ex- : 
perimental, or quantity runs, ; 


also changes in design can be made at low costs with quick delivery. 


Write for Literature 


Information Available on Shank Adapters for use in Die Sets 


2013 E. 65th ST., CLEVELAND 3, OHIO 








A New Approach to the Problem 
of Automatic Size Control 
(Continued from page 110) 


“finish grind”’ position. Relay CR11 is the “finish 1” 
feed speed selector and connects the feed motor arma- 
ture current rectifier with the third variable-ratio 
transformer. 

The feed drum again is rotated and at a selected 
point brings a cam into contact with switch L.S7, 
which energizes relay C12 and connects the fourth 
Powerstat to the feed motor armature rectifier to 
give “finish 2” feed. Simultaneously, relay CR/1 is 
opened and the third variable-ratio transformer 
dropped. Finish 2 feed is continued until the feed 
drum cam.operates L.S4 for the second time. Through 
CR6, this limit switch starts the finish timer / 7D 
and stops the feed motor. The machine continues to 
grind without further cross feed while the timer gives 
an adjustable spark-out time. 

At the end of the timing cycle, /TD picks up relay 
CR14 and drops CR6 and CR10. Relay CR1# ener 
gizes solenoid S6 which again releases the feed case 
clutch, this time allowing the feed case to back off 
completely to the start position. Through the drop 
ping out of CR10, solenoid S2 is de-energized to put 
the wheel slide in fast traverse to the right. 

When the slide returns to the rear position it opens 
LS1, drops CR1 and de-energizes the automatic 
switching circuit. It also energizes solenoid S3 and 
operates the hydraulic valve which causes the work- 
head slide to move forward to the load position. 


Auxiliary Functions ; 


When a very short grinding stroke is desired, a 
short (0-!4 in.) traverse is available, driven by a 
1/3-hp d-c motor operated off a selenium rectifier 
supplied by another variable-ratio transformer. This 
motor is controlled by an “on-off” selector switch and 
contactor 5M. When 5 is energized it causes oper- 
ation of solenoid S8 at the same time solenoid 56 
operates, that is, the feed case is placed in back-off. 
Solenoid S8 reverses the pilot valve handle and 
causes the wheel slide to retract to the right. Except 
in approaching the work and in dressing the wheel, 
the slide does not reciprocate hydraulically. Instead, 
the grinding stroke is obtained by holding the slide 
under hydraulic pressure against an adjustable eccen- 
tric rotated by the short traverse motor. 

Contactor 5M also alters the automatic switching 
circuit so that the wheel slide is in fast traverse at all 
times except when CR17 is energized. This is done 
by LS2 and in turn energizes a solenoid valve which 
provides a shock absorber action for the wheel slide 
at the moment of contact with the crank traverse 
cam. 

The simplified wiring diagram shows the circuit 
of a machine arranged for combination plug and dia- 
mond sizing. Selector switches labelled “diamond” 
and “plug’’, with associated relays, select whichever 
sizing method is to be used. In plug sizing, a rough 
and a finish plug are thrust at the hole at each with- 
drawal of the wheel. When the particular plug fin- 
ally enters the hole, the bore is at size and that part 
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Here’s a reliable guide in ealaitinn 


electrical resistance & special alloys 


in Round Wire, Flat Wire or Ribbon 


The Wilbur B. Driver Resistance 
Handbook is designed to assist 
engineers in the proper selection 
of resistance alloys. This ready 
reference includes many alloys 
capable of solving special prob- 
lems in the design of electrical 
and electronic components and 
equipment. If you feel that a 
copy of the Resistance Handbook 
would benefit your staff, it will 
be sent upon request written on 


your letterhead. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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iF YOU ARE LOOKING FOR tag SS 


wet process 
insulators. é 


—they're coming 
your way NOW! 


It’s true! Wet Process Electri- 
cal Insulators are in good sup- 
ply at General Ceramics now. 
No matter what quantity 
needed, you can depend on 
General Ceramics for imme- 
diate delivery and a steady 
supply. Quality? They’re en- 
gineered and manufactured to 
the same high standards that 
have for years made General 
Ceramics steatite insulators 
and sealed leads the accepted 
standard in the electronic and 
electrical industries. 


If you need porcelain insula- 
tors for any application — 
high or low voltage — call or 
write us today. We'll do the 
rest—and fast! 


vA 


CERAMICS and STEATITE CORP. 


KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, 
LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE 








of the grinding cycle ends. The automatic switching 
circuit operates in the same manner for plug sizing 
with the exception that the sizing plugs operate limit 
switches LS8 and LS9 which trip the circuit instead 
of switch LS4 on the feed drum, The rough timer is 
omitted, but the finish timer may be used if desired. 

For manual control, a “hold in grind” selector 
switch prevents tripping of the circuit by the sizing 
switches. The machine feeds to a stop and the feed 
motor is shut off but the wheel slide continues to 
traverse in grind position and the wheel can be fed 
into the work manually. 

The wheel slide may be caused to move to the right 
by holding the pilot valve in the proper position dur- 
ing any part of the cycle. When the slide is in the 
rear or right-hand position, the automatic switching 
circuit is reset to load position, but the feed case does 
not back off. If the hold-in-grind switch is in “hold” 
position, the cycle does not reset automatically when 
the slide is in the rear position, This switch operates 
CR13 which, in turn, completes the necessary switch- 
ing in the automatic circuit. 


BOOK REVIEWS 


Radio Engineering—Frederick Emmons Terman, Sc. D 
McGraw-Hill Book Company, Inc., New York. 969 pp. $7.00 
The third edition of this work is an up-to-the-minute text- 

book on the technical art of radio. It treats of the usual funda- 
mentals but gives special attention to such subjects as ultra- 
high-frequency and microwave techniques, wide-band and pulse 
methods of communication. A new chapter summarizes the 
principal characteristics of transmission lines, wave guides and 
cavity resonators. In the chapters dealing with tubes one finds 
such matters as electron optics, transit-time effects, the reflex 
klystron and the magnetron. Treatment throughout is technical, 
with mathematics of college grade. The book is well illustrated 
with diagrams. Dr. Terman is professor of electrical engineer 
ing and dean of the school of engineering at Stanford Uni- 
versity. He is a past-president of the Institute of Radio En 
gineers. 


F-M Simplified—Milton S. Kiver. D. Van Nostrand Com- 
pany, Inc., New York. 347 pp. $6.00. 

Uniform in style and appearance with the author’s previous 
books on UHF and Television, this volume is a complete manual 
of the fundamentals of FM. Five sections are devoted re- 
spectively to fundamental theory, receiver principles, trans- 
mitters, receiver alignment and commercial receivers. Trouble- 
shooting and testing are discussed. Mathematical treatment is 
limited to very simple equations and graphs. For example, 
Bessel functions are explained but tables derived therefrom 
are used rather than the functions themselves. Illustrated 
throughout with diagrams and photographs. Several complete 
circuit diagrams are folded in. 


An Introduction to Engineering Plastics—D. Warburton 
Brown and Wilbur T. Harris. Technical Division, Murray 
Hill Books, New York. 274 bb. $4.0 
The literature on plastics is in danper of becoming ove! 

crowded with “introductions.” It should become patent to pub 

lishers that by now the field is entirely too broad to be covered 

n “quick-reference” manner. Progress in plastics has been so 

notable that the engineering profession finds its current need 

less in the “introduction” type of books than in works dealing 
with specialized approach to specific phases of the subject. 

However, with this reservation in mind, this work can be 
accepted as a useful handbook in which basic data on properties, 
molding techniques, tests procedures, etc., have been organized 
and presented in a logical manner. Separate chapters are 
devoted to the use of plastics in gears and in bearings, and 
to use of plastics for transparent models in developmental 
laboratories. 
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Pbiiance Model B is another new, 
4-pole shaded type induction mo- 
tor. It is especially adapted to fan 
blades and other mechanical loads. 


This motor is made in three stand- 
ard stack thicknesses with vari- 
able horsepower ratings for 
particular operating conditions 
such as fan loads—other mechanical 
loads—continuous or intermittent 
duty. And to further meet varied load 
requirements, Alliance Model B can 
be supplied semi-enclosed as illus- 
trated or completely enclosed with 
oil tubes and oilers. 


With a range of power ratings from 
1/100 h.p. up to 1/25 h.p. and a 
speed of 1550 rpm, Model B, like all 
Alliance motors lends itself to mass 


production at low cost. 


WHEN YOU DESIGN—KEEP 


ALLIANCE MANUFACTURING COMPANY 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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How to make 
neighbors 
out of 


Wren you're faced with shortages, need 
equipment parts, or must ship finished products 
to meet contract dates—use the speed and handi- 
ness of Air Express and your worries are over. 
Air Express is the fastest possible way to ship 
or receive; cuts days off shipping time. 

Air Express goes on all flights of the Scheduled 
Airlines—with air speeds up to 5 miles a minute. 
Special door-to-door service (no extra cost!) 
speeds up your shipments still more. Use the 
speed of Air Express regularly. You'll find rates 
are surprisingly low. 


Specify Air Express-Worlds fastest Shipping Service 


e Low rates-—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 


e Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 
e Direct air service to and from scores of foreign countries. 


True case history: Machine parts made in Camden were 
needed in Chicago. 32-lb package picked up 11 a.m. the 
28th, delivered 5 p.m. same day. 669 miles, Air Express 
charge only $6.88. Gave days more time to complete the 
job. Other weights, any distance, similarly inexpensive and 
fast. Just phone your local Air Express Division, Railway 
Express Agency, for fast shipping action. 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


Methods of Instantly Reversing 
Capacitor-Start Motors 
(Continued from page 81) 


the copper in the main winding and half in the start 
ing winding. ‘This results in a less efficient moto: 
than the use of approximately twice as much coppe: 
in the main as in the starting winding, a procedurt 
that is more nearly normal practice. A further dis 
advantage is that the turns in the winding are set b, 
the running performance. This limitation prevents 
the engineer from designing for a particular value oi 
voltage across the starting winding to actuate a relay 
or for a particular value of voltage across a given 
condenser. 

Fig. 6 shows the use of a current relay with this 
type winding. Note that a single-pole, double-throw 
switch with an off position will serve not only to 
reverse the motor but also break one side of the line 
in the off position. This is similar to the circuit de 
scribed for Fig. 1 except for the use of the two 
identical windings for main and start. 

The potential type relay is not easy to apply to 
this type motor. The coil cannot be connected across 
the starting winding because the starting winding for 
one direction of rotation is the main winding for the 
opposite direction of rotation. If a potential relay is 
used it is necessary to incorporate some additional 
accessories as in the previous circuits. 

This is done in Fig. 7 which shows a variation of 
the circuit used in Fig. 5 except that the two motor 
windings are identical. Operation is very similar to 
that for the circuit described in Fig. 5. 

This review of some of the present circuits does 
not exhaust the list of those in use today. It does, 
however, give the reader an understanding of some 
of the common circuits. Just as there are circuits in 
use today that are not covered in this article, there 
are also others that are yet to be developed. 

A discussion of the methods of reversing capacitor 
motors instantly would not be complete without a 
brief description of a special centrifugal switch which 
its inventors claim provides instant reversibility. A 
photograph of this switch is shown in Fig. 8 and the 
diagram of connections is given in Fig. 9. A four- 
pole, double-throw switch, or the equivalent, is re- 
quired to reverse this motor. 

It will be noted that the centrifugal switch has 
two independent contacts. Both are closed when the 
rotary part of the switch applies frictional torque to 
the stationary part. As the motor comes up to speed 
the rotary part of the switch twists the stationary 
member sufficiently to lock it into contact with the 
terminal which is open-circuited at the reversing 
switch. When centrifugal force overcomes spring 
pressure on the rotary part, it no longer applies pres- 
sure to the live stationary contacts and they open. 

When the opposite connection to the stationary 
member is made through the reversing switch, the 
starting circuit is completed through the connection 


AIR EXPRESS, A SERVICE 
OF RAILWAY EXPRESS 
AGENCY AND THE 


scHeputeD AIRLINES of tHe u.s. 
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that was made as the stationary member was rotated 
under the lock. 

3riefly then, both contacts to the starting circuit 
are complete at the centrifugal switch when it is at 




















Protect your product against failure... 





Rome FIBERGLAS* MAGNET WIRE 






FOR LONGER LIFE AT HIGH TEMPERATURES 





“Identified by AIEE standards as Class B insulation, with a permissable “‘hottest-spot’’ temperature of 130° C, Fiberglas 


covered magnet wire is particularly recommended for dry-core, air-cooled transformers and Class B rotating equipment. 


with coils 


wound of Rome Fiberglas Magnet Wire. Manufac- 
tured in round, square, and rectangular shapes, you 
will like this product because of its consistently high 
quality ... the type of quality that means smooth, low- 
cost production in your plant, plus increased customer 
satisfaction with your product. 

WHY FIBERGLAS MAGNET WIRE ? 

Because . 


ss 






. It requires less winding space... 
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Its insulation is highly resistant to moisture, corrosive acids 
and vapors and has longer life at high ambient temperatures 
and under the stress of electrical overload. 

often resulting in a smaller 
and lighter finished product. 

It will give to your product longer life under severe operating 
conditions ... areal economy for your customer. 


WHY ROME FIBERGLAS MAGNET WIRE? 
Because . 
1. At Rome Cable quality control starts with the rolling of the 


copper bar and follows throughout the drawing, annealing, 
and rolling of the bare copper to final shape and size. Special 
equipment removes all minute surface imperfections . . . all 
particles of oil or grease. The result is a copper conductor of 
mirror-smooth surface, properly annealed, and finished to exact 
dimensions. 


. On equipment especially designed by “Rome” engineers, the 


copper conductor is double served with Fiberglas yarn, impreg- 
nated with a special heat and moisture resistant insulating 
varnish and baked to a hard, well-bonded, abrasion- resistant 
finish. 


. Rigid inspection methods assure you of a magnet wire properly 


annealed for easy handling; manufactured to exact dimen- 
sional tolerances; adequately insulated for dependable service. 


Rome Magnet Wire is also available with insulations of cotton, paper and asbestos. 
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CONSTANT LEVEL OILERS 


Repairs and maintenance are greatly 
reduced—production schedules are 
stepped up thru elimination of break- 
downs. This Gits principle of lubri- — 
.cation positively maintains the de- 
sired oil level automatically. Waste 
of lubricant, and messy, dangerous 
floors, prevalent with manual oiling, 

is eliminated. Large unbreakable 
reservoir minimizes oiling time—al-: | 
ways Clear vision of oil supply. Avail- 
able with hinged or bayonet type 
reservoir.. What's your oiler prob- 
lem? Let's tackle it together! - 


Write for 172 page 
book of lubrication 
data 


G1Ts BRos. MFrec.Co. 
1840 S. Kilbourn Avenue, Chicago 23, Illinois 
Excluacre x (ae =e 


Multipole Relay Series features small size and wide choice of contact 
systems. Capable of handling almost any control circuit, where currents 
do not exceed 12% amperes at 115 Volts AC, non-inductive. Contact 
stack can be furnished with make-before-break or single or double- 
throw action. Supplied either singly or in combinations up to a maximum 


of 4 pole double-throw. Write for bulletin 202, for complete details. 


BEACH RELAY CO. 


S915 AVALON BOULEVARD. LOS ANGELES 3. CALIF 








rest so the motor will operate in the direction se 
lected by the reversing switch. When the motor is 
up to speed, a contact is still made at the centri- 
fugal switch for the opposite direction of rotation 
Asa result, when the reversing switch is operated and 
connection made for that direction of rotation, the 
motor should reverse instantly. 

So we come to the end of our analysis of various 
methods of instantly reversing capacitor motors. 
We have not exhausted the methods in use but have 
tried to present enough of them to familiarize the 
reader with the subject. 

No attempt has been made to go into applications 
in detail. The time that can be saved between certain 
machining operations, the accuracy that can be ob- 
tained not only by stopping the motor but by starting 
it on its return quickly, and the safety of being able 
instantly to reverse a machine, a hoist, an overhead 
door, or other equipment should be apparent to the 
engineer. 


Tiniest Motors to be Made 


in United States 
(Continued from page 117) 


poles of the magnet, with resulting high torque. The 
next stage to be considered obtains when both ends 
of the gap are under the negative contact (Fig. 2d) 
and have therefore strong S polarity. The periph- 
eral center of the core (which is under the posi- 
tive contact) is similarly of strong N polarity. Rota- 
tion therefore continues. The final stage occurs 
immediately after the gap has passed the negative 
contact (Fig. 2e). The N pole of the armature is 
now concentrated under the positive contact, the 
terminal energized polarity being cancelled by the S 
polarity induced by the magnet. Consequently, the 
point of flux concentration is attracted to the S pole 
of the magnet. The following end of the armature, 
(i.e. that under the negative contact) has strong S 
polar concentration and is therefore strongly at- 
tracted to the N pole of the magnet. Thus at two 
stages in the cycle, flux concentration at one or other 
of the ends of the winding is utilized to give an addi- 
tional surge of power, and the whole cycle is balanced 
by the constant variation in the distribution of flux 
density. 

While the smallest model is a working product, 
chief interest centers in the larger motors which are 
still tiny in comparison with present standards. The 
type 240 measures only %¢ in. in width and % in. in 
diam and weighs a mere 34 oz. It requires 3 to 4% 
volts, consumes less power than a flashlight bulb, 
and has a speed of 5,000 rpm, free running. Its 
motive power is derived from a dry-cell battery and 
the motor is equal in efficiency to comparable elec- 
tric motors. 

Under consideration at the present time are Elec- 
trotor-powered motion picture cameras and projec- 
tors, air conditioning units, portable (battery) elec- 
tric shavers, radio-controlled devices, automotive ac- 
cessories (such as hydraulic jacks), model-building 
sets and toys, as well as many applications for the 
military. 
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VIBRATIONLES 


For Smooth, Hushed Operation Mitchell Mfg. Co. 
Specifies LORD VIBRATION CONTROL SYSTEM 


Mircuent Manufacturing Company’s designers left nothing out 






when they planned this new Room Air Conditioner—it cools, 
dehumidifies, filters, circulates, and ventilates. And to these five fea- 
tures of atmospheric “balanced comfort” they added an important 
sixth feature—a Lord Vibration Control System. The compressor is 
suspended on Lord Shear Type Bonded Rubber Mountings to achieve 
quiet operation free from annoying vibration and to gain complete 
customer satisfaction. 

Lord Mountings add sales appeal wherever they are installed, 
for they substitute quiet comfort for disturbing noise and vibration; 
they improve the performance and extend the life of your product. 
Whether you manufacture delicate instruments that weigh ounces, 
or heavy machines that weigh tons, a Lord Vibration Control System 


can help you maintain a rising sales curve. 
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does it with 


IDEAL" WIRE-NUTS~ 


Two No. 18 AWG switch 
lead wires are connected 
by 2 71B “ Wire-Nut”’ in 
the handie of the 
Floor Maid Polisher. 


Completing an average of 10 a minute, The Dumore Com- 
pany, Racine, Wis., is now making wire connections five 
times faster than they formerly did with solder and tape. 





And this is not an exceptional case. Wherever electrical 
manufacturers have switched from old-fashioned methods 
to ‘‘Wire-Nuts”’ the results have been the same — faster 
production . . . improved quality... and reduced costs. 







“Wire-Nuts’’ are screwed on the stripped ends of the 
wire —like a nut on a bolt—no pre-twisting of wires...no 
solder...notape...no fire hazard... no heat. It's safer— 
saves materials — makes a better, stronger connection. Ideal 
‘‘Wire-Nuts’’ come in sizes for all usual wire combinations 
from two No. 18 up to and including three No. 10, solid 
or stranded. Listed by Underwriters’ Laboratories, Inc. Ask 
your wholesaler for samples and full details. Manufactured 


by IDEAL INDUSTRIES, Inc., Sycamore, III. 














(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 
i Patented— No. 1,933,555 


| Destrcbuted WEG 
| AMERICA’S LEADING WHOLESALERS 

















The Container, too, is an Integral 


Element in Product Design 
(Continued from page 91) 





group of specially built automatic electric sinks 
and their packs, and another series of tests was 
conducted. 


Two hundred units, incorporating all the above 


revisions plus a few minor changes, were built and 
the country. A 


shipped to various points around 





i . g moisture-vapor-proof barrie 
; MF prod ts, partic ularly in export hir 
ft) A xtreme ly thin-gage f Wn 
art Bia papers can be used, or heavier 
C y itself. / ther type f moisture barrier is shown 
ght: Dov Midie deh ole 
film provides a flexible. tr parent protection for suct 
al products a iwerior Electr pany’s | y 
here. Transparency aids quick inspection and replacement of 


desiccant when required 


representative of the packing development section 
followed each shipment, inspected their arrival con 
dition and submitted a complete report as to the 
results. A study of the report received indicated 
that arrival condition of the unit had definitely been 
improved, so the standard production of these units 
was changed accordingly. 

To insure maintenance of 
packing and to keep up with changing conditions, 


of proper standards 
periodic series of tests are conducted in the presence 
of the design engineering and quality control sec- 
tions. It is found that minor changes are often 
necessary to keep the packing up to date. 

Integration of product design with package 
design is a natural concept for industrial designers, 
who frequently combine various engineering func- 
tions within their organization. It is interesting, 
therefore, to draw upon the experience of one of 
the leading groups of this type, and see how a 
special packaging project related to major elec- 
trical appliances was handled. (The data were sup- 
plied by Walter Stern, well-known authority on 
packaging, and a member of the staff of Barnes 
& Reinecke, Inc.) 

This particular project involved electric refriger- 
ators, water heaters, and kitchen ranges. These 
items are usually shipped to the dealer by solid 
carload rail or truck freight, and are either sold 
in retail stores or through mail-order catalogs. In 
both cases, but particularly in the latter, protective 
packaging has to be provided not only to the point 


ELECTRICAL MANUFACTURING 








Dry type, air cooled 
TRANSFORMERS 


. Designed and built 
fo your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 

The same high accuracy and fundamentally 
sound construction are yours whether you re- 
quire one or a thousand transformers. 

For power and control of your cranes, ele- 
vators, machine tools, furnaces, etc., specify 
STANDARD transformers. A letter, phone call 
or wire will quickly produce a solution to your 
transformer problem. 


THE STANDARD TRANSFORMER CO. 


WARREN ° ° ° OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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Rogan Offers a Wide Variety of Stock Molded 


You save production time, trouble and tool costs by using the many 


stock molded knobs offered by Rogan. 


tool charge. . . 


These are supplied without 
ready for immediate delivery. Available in a wide 


variety of sizes, shapes and colors. Smartly styled, quality made. 
Markings, graduations and numerals, can be branded in ‘‘deep re- 
lief’, on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, Rogan is fully equipped to 
supply you faster, better, more economically. 


sP5Tie. SEND FOR FREE CATALOG... 


©) 


Shows complete line of stock molded knobs, com- 
pression molded parts, ‘‘deep relief’’ branding and 
other valuable data. Send for your free copy NOW! 


2500 W. IRVING PK. BLVD. 
R 0G A N B R 0 T H E R Ss CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 


THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 
The extremely compact design of 
Skinner Electric Solenoid Valves re- 
sults in controls of small size and 
unusual capacity. They are built to 
fit into product designs where posi- 
tive, accurate flow-control of prac- 
tically any liquid or gaseous media 
is required. The specifications will 
show where and how you can use 


Skinner Valves profitably. 


FOR COMPLETE DETAILS AND 
CATALOG WRITE TO: 


% Standard pressure 
range, 5 to 250 psi 

* Dimensions 234” high 
x 154” dia. 

* Impregnated coils with- 
stand moisture and con- 
densation 

* Soft insert seats pre- 
vent leakage 

* Spring loaded for 
positive action 

* Stainless steel parts 
highly resistant to corro- 
sion and wear 

*% Power consumption 10 
wotts max. 

* Pipe connections to 
specification 

* Also many — special 
valves for handling pres- 
sures from 5 to 850 psi 


SKINNER ELECTRIC VALVE DIV. 


(FORMERLY ALLIED CONTROL VALVE DIV.) 
THE SKINNER CHUCK COMPANY 


130 Belden Ave., Norwalk, Conn. 


of distribution, but all the way into the house of 
the customer. 

Because structurally many of these products show 
considerable strength, the packaging engineers con 
centrate on protection against marring through 
scratches, chipping or bending that results in dam- 
aged surface finishes. Complete finish protectio1 
cannot be achieved by a so-called “tight” pach 


@ This radiographic and fluoroscopic X-ray table (North Amer- 
ican Philips Co., Inc., New York) is a complex machine, deli- 
cately engineered and assembled and the job of packing it is 
also a precision engineering operation. For example, shock and 
strain to the table’s counterweighted ball bearing movements 
have to be kept to a minimym. The special shipping crate is 
designed by Philips around a strongly constructed skid to which 
the X-ray table is clamped by a shock-absorbing system of wood 
supports and columns, held in place by bolts and lag screws 
The table is suspended independently of the outside case, leaving 
a 4-in. clearance. Suitable cushioning protects the phenolic table 
top. A waterproof bag, sealed with tape and cement, is used 
to enclose the table for export shipment. Crate can be unpacked 
without use of hammer or bars thus reducing risk of damage 


which is in contact with the product over its entire 
inner surface. It was therefore that the ‘‘clearance” 
pack was developed—a package which attaches the 
product at its least vulnerable surface (usually along 
its back) and otherwise creates “clearance” (or air 
space) of at least 1% in. between product surface 
and inner packaging surface, thus making surface 
blemishes practically impossible. 

This type of package, regardless of whether open 
crates, cleated plywood containers, wirebound slat 
crates or reinforced corrugated or kraft veneer boxes 
are used, results in an economical package and 
satisfactory protection. It can be applied only if 
the product designer has incorporated some type 
of mounting device on the back panel of the product, 
through which lugs, screws or bolts can be tightened 
against the inner rear wall of the container. Many 
ranges or particularly water heaters show amazingly 
high damage rates, cutting into profits, because an 
expensively cushioned package still did not provide 
the surface protection which would be the auto- 
matic result of an economical clearance pack—pro- 
vided facilities for back attachments have been in- 
cluded by the packaging-conscious product designer. 

The engineering character of sound packaging 
design has been evaluated and the importance of 
its integration with product design has been dis- 
cussed. A check list of basic considerations for the 
product design engineer has been presented. 
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LAND 


TAPED COIL EXTENSIONS Reuland windings are extra strong be- 
cause they are securely bound with a heavy tape before being 
immersed in Bakelite varnish and baked. Hence, a permanently 
cemented unit with maximum resistance to fracture, abrasion and 
coil vibration. Lowest maintenance costs guaranteed! 


VERSATILE TERMINAL BOX 
What size conduit is used? Which 
side does it come from? Will 
2” to 3” less in over-all width 
help in mounting? All are pro- 
vided for in versatile Reuland 
designing! For Example: Four dif- 
ferent positions; Four various 
size knockouts; OR, remove ter- 
minal box entirely and bring 
conduit through cover mounted 
directly to frame! 


2 There’s a good chance that a Reviand Moror wilt tultill your por- 
ticular drive requirements more advantageously, too. Check with your 
local Reuland dealer or contact our factory direct! 


FLANGE TYPE 


MOTORS 


GIVE YOU THESE 


SPECIAL INTERNAL PROTECTION 


Standard Revland designs are termed “drip proof.” However, for all 
practical purposes, they are actually Splashproof. Only one inlet and 
one outlet vent is required and, no matter whether mounted on a wall, 
ceiling or floor, the end-bells rotate to keep the openings on the under- 
neath side. 

In addition, (see inset) Reuland end-bells incorporate a special deflector 
to repel splashes that might, by chance, ricochet toward the openings. 
Maximum protection—Real dependability—Lowest operating costs! 


SEPARATE ROTORS ; 
AND STATORS VERTICAL MOTOREDUCER 


REULAND ELECTRIC COMPANY 


GM CTA eet CL ee OM a principal Tutt 
1 - 


FEBRUARY 1948 





Through several case histories it has been possible 
to establish three essential points: (1) Integration 
of product design with package design is highly 
desirable and basically important to good product 
design; (2) such integration can be set up within 
the framework of any engineering department, re- 
gardless of stze; and (3) the integration should be 
initiated while the product is still in drafting board 
stage. 

Space limitations have precluded any discussion 
on the various types and comparative values of 
packaging materials and techniques. The product 
designer has access to such data through consulting 
with the packaging engineers in his own company, 
with container manufacturers, with packaging ma- 
terials manufacturers and with packaging con- 
sultants 
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SEVEN HEADS ARE 
BETTER THAN ONE..... 










- ... especially when it’s your spring those heads are 
concentrating on. Whether it’s a matter of 

material, design, method of manufacture 

or deliveries, it’s to your advantage to know 

that the best skills in the craft are instantly 

_ ready for group consultation and action. 


Make these plants your partners in 
mechanical progress. 






SPRINGS 
SMALL STAMPINGS 
WIRE FORMS 
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....AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
t OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
E IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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TRACING CLOTH 
FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has the” 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque. 
fori drowings oxwett) TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


NALCO "in* LAMPS 


Left, armature and, 
right, field of elec- 
tric motor being 
dried by infra-red. 


PREFERRED FOR 
PRODUCTION DRYING 


Because they’re ae made for industrial use, Nalco Infra-red 
Lamps are widely preferred for production drying and baking. Their 
quick, penetrating heat assures completed jobs in a fraction of the 
time required by ordinary methods. The flexibility of infra-red 
makes for easy, quick changes in production line set-ups. Low 
initial and replacement cost makes installation of this production- 
proved lamp practical and more economical. 


Send for Bulletin: “Drying Problems Made Easy” 


NORTH AMERICAN 


1082 Tyler Street St. Louis 6, Mo. 
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Variable-Speed Drive in an 
Ophthalmic Exercise Instrument 
(Continued from page 85) 


face is inclined to make the controls convenient for 
the patient, and black plastics pointer knobs are used, 

The instrument is finished in black wrinkle and all 
trim is satin-finish aluminum. The rotation disk is 
ivory wrinkle with the black, blue, and red design 
put on with three silk-screen processes. The target 
is painted red and white with a red faceted plastics 
jewel in its center. The colors of the pattern and 
target as well as the background of the disk were al- 
ready established because of their effect on the visual 
responses. The wrinkle finish is used both for its 
attractive appearance and its glare-reducing char- 
acteristics. 

The stand is welded steel tubing, chrome-plated, 
mounted on three casters to make it easily movable. 
A 0.625-in. OD spring, 60 in. long, is compressed 
over a center which telescopes from 18 to 36 in. to 
balance the weight of the unit. A black plastics knob 
secures the vertical adjustment. 


Electrical Connections 


The clock-type timer controls the motor and the 
target light, the use of the latter being optional. The 
disk light is controlled directly by a switch operating 
independently of the timer so that it may serve as 
illumination before and after the treatment. The tar- 
get-light circuit includes a 10-volt transformer which 
supplies current through a graphite brush mounted 
on a phosphor-bronze leaf spring and sliding upon a 
brass flange screwed to the hub of the rotating disk 
(Fig. 4). Both the contact and flange are insulated 
with fiber shoulder bushings while the wire to the 
target-light socket passes through a groove in the 
face of the hub. The target bulb is a 14-volt, bayonet- 
base bulb intended for pinball-machine service. The 
14-volt rating assures long life while giving ample 
brilliance. The target is held to the disk by two in- 
sulated banana plugs which fit into energized jacks 
on the disk. These jacks may be used for fastening 
and supplying current to illuminated novelty targets 
used to attract the attention of children. The disk 
light is held by a plastics fixture-socket fastened to 
the inside of the shade. All internal 110-volt wiring 
is No. 18, connected by screw-type wire fasteners and 
soldered at the switches. The motor is grounded to 
the frame by a pig-tail lead. A 9-ft type SV cord 
with a metal crimp-type strain relief and molded plug 
is used. 

The instruments are manufactured in batches of 
one hundred. Thread-cutting screws are used when 
ever possible in assembly to reduce the manpower 
which would be required to tap some forty holes 
Socket-head set-screws are used wherever parts are 
to be locked to shafts. This includes all control and 
switch knobs which must be securely fastened to keep 
the patient from twisting them beyond the “stop” 
position. The insides of both the stationary and ro- 
tating disks are sprayed with a 1/16-in. coating of a 
sound-deadening material which reduces the tendency 
of the disks to resonate. Before painting, the alu- 
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Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings—not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread, and is in- 
creasing daily. 

There are literally thousands of places in which 
redesigning for retaining rings can increase your 
profits and improve your products — uses ranging 


from heavy duty engines and drill presses to 
toys, gadgets and small parts of innumerable 
articles. 

It's wasteful to cut down shafts to make shoul- 
ders. Redesign to groove smaller shafts and hous- 
ings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN 
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E XXXP-455, the exceptional new 


Phenolite Plastic with very high insu- 
lation resistance both under wet and 
dry conditions, was specifically devel- 
oped for Radio and Television: vari- 
able condensors, selector switches, 
volume controls, terminal strips, 
tube sockets, jack spacers, insulating 
washers, resistor strips. 

However, Grade XXXP-455 has 
wide potential use in fabricated parts 
of every description where high in- 
sulation resistance under humid con- 
ditions is required. 

For full details call or write 


ininum housing and control box castings are care 
fully finished by filing, grinding, and wire-brushing 
Any small pits or blemishes which remain are filled 
with a knifing-filler before the wrinkle finish is ap 
plied. The drive mechanisms are operated contin 
uously for 40 hr to assure thorough loosening-up be- 
fore final adjustments are made, and an additional 
24 after the final assembly. A complete record is 
kept by the assembler and is filed with the records 
concerning each instrument. 

In re-designing its principal instrument, the Korec 
tor Sales Company recognized that a modern, func 
tional design and the elimination of operating annoy 
ances would be necessary and valuable additions to 
an established product which had previously sold on 
the merits of its clinical results rather than its me 
chanical excellence. The new model has met with the 
approval of the professions, facilitating new sales and 
opening markets that could not have been reached 
without substantial improvements in the product. 


The Industrial Horizon 


for 1948 


(Continued from page 124) 


recent demands became progressively stronger. Pro 
duction records during 1947 topped all previous peace 
time figures. Preliminary figures for the first nine 
months issued by the U. S. Bureau of Mines indicate 
1,140 million Ib, as compared with 819 million in 1946. 

Some of the current high demand is perhaps abnor- 
mal and may be attributed to buying of the light metal 
as a substitute for steel and copper. On the other 
hand, uses for aluminum are constantly expanding. 
The supply picture, however, is likely to improve, as 
greater imports are expected from Canada in view of 
reported decreased purchases by Great Britain, and 
domestic output will be pushed to capacity. 

Nickel deliveries during 1947 were in excess of 
1946, although under the peak wartime high attained 
in 1943. Prices for the refined metal have been re 
duced in November effective the first of the year, as a 
result of the new reciprocal trade treaties between the 
United States and Canada. Increased uses in elec 
tronic equipment are noted, although the largest chan 
nel of consumption naturally remains in the steel in 
dustry. 

In the rare metals, the industrial demand for silve: 
continues to advance. In 1947 it is estimated to have 
heen three times the average prewar consumption. Ex 
panding uses for silver are found in contacts and other 
electrical applications and in brazing alloys. Platinum 
and palladium demand, too, has been very active dur- 
ing 1947, with substantial supplies going into industrial 
uses for critical parts of electrical and other equipment. 

The position of plastics as basic materials vital to all 
segments of industry is being constantly enhanced. The 
plastics industry looks forward to an output of 1,500 
million Ib of materials this year. An extensive expan 
sion program by major companies is on the way to 
completion which is expected to help push plastics out 
put to this figure—almost 50 per cent over the esti 
mated aggregate for 1947. 

Polvstyrenes have led the pace in 1947 production in 
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TO TURN A SHAFT TODAY... aR e 
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ness, efficiency, economy, smooth- 


” 


ness, quietness and dependability? a 
These same qualities—plus individ- \ 
ual engineering for the specific appli- 
cation—distinguish the Delco motors 

used in leading makes of refrigera- 

tors, washers, ironers, stokers, oil 

burners, air conditioners and other 

appliances. Delco Products’ long 

association and fine record with the 

appliance industry are behind the 

Delco motors you specify today. Built 

in sizes from 1% to 50 h.p. Delco | 
Products Division, General Motors eee 
Corporation, Dayton, Ohio. DAYTON, OHIO 
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se etree eee eee eres assesses eee eases ees eee eeeeeee 


creases but in some quarters it is felt that 1948 may well 
see a shortage developing in this material owing to 
rapidly expanding applications. The phenolics—work- 
horse of the electrical industry—have sustained a high 


Swi r Cc a ES production level. Prices in most plastics have been 
| generally well maintained during the year, with some 
/- vf a E Fr Cc © i D Table VI—1947 Output Radio and 


see eee en eeeeeeee oe 


Television Receivers* 


cipiilliaraidaama hc cg (11-month totals in units) 


5/4 : FM-AM Television All Sets 
gael, Jan 51,318 5,437 1,564,171 
= Feb. 53,594 6,243 1,379,966 
; ae Mar 67,264 6,639 1,377,269 
iecnbaigi ated MeERCOIO 7 Apr. 112,256 7,886 1,759,723 
PR evry May 84,507 %,690 1,316,373 
a Thety June 76,624 11,484 1,213,14: 
jon July 70,649 10,007 
"<r Aug. 72,014 12,283 1,265,835 
@) g Sept. 90.546 32,719 1.339.980 
; : Oct. 151,244 23,693 2,002,303 
Le | | Nov. 153,114 24,135 1,615,541 


Mercury switches bearing the registered 
trade mark name of ‘‘Mercoid"’ are not sub- . 
ject to open arcing, oxidation, corrosion, an) Oe ~— - —— 
pitting or sticking of the contacting surfaces. 4 Totals 983,130 149,226 15,989,759 


l 
53, 











There arenumerousapplications wherethese 4 - ; . a ae 
switches have a definite advantage over the 3 J ; * Source: Radio Manufacturers Association, member-companies. 
open contact type switches. } : 


Mercoid switches are available to the trade ne —_— inst: deena an 
in various designs, sizes and capacities. reductions as 1n polyethylene to refect increased pro- 


Our engineers gladly offer their assistance ‘ | duction facilities. Tightness of basic raw chemicals— 

in the adaptation of our switches to your : formaldehyde, phenols and ureas, in particular—may 

See PINS. : | face the industry this year. This may result in higher 

prices for plastics. Shipments of phenolic molding 

: | materials dipped in November to 15,415,038 lb from 

17,886,441 lb in October, according to the Census 
Bureau. 

Sales billed of electrical insulating materials slumped 
from April to August last year (see NEMA monthly 
index graph on page 118 in this review) but a sharp 

ANOTHER uprise was noted for the latter part of the year. 

SPECIAL BY Exports during the year were remarkably well main 

PROGRESSIVE tained, although the early all-time monthly records 
slumped by June. A rise in October interrupted a 
four-month downward trend, but November slid off 
by 8 per cent to a total of $1,137,900,000. Of this total, 
commercial exports (other than foreign aid, lend 
lease, UNRRA, etc.) accounted for $1,096,300,000. 

Leading export houses in the electrical field expect 
a continuance of heavy demand for electrical products 
during 1948. President William E. Knox of West- 
inghouse Electric International says in a _ year-end 
statement: “That electric power and increased local 
production are the two greatest needs in the present 
world situation is shown by the fact that 1947 was the 
Westinghouse Electric International Co.’s best year 
from the point of view of electrical apparatus export 
volume. The company booked more than $82,000,000 
of foreign business during the year exceeding all previ- 
ous figures, and the indications are that the foreign 
demand for American electrical equipment—<apital 
goods as well as consumer lines—will remain just as 
great for several years to come.” 

Perhaps the most significant development of the 
year-end period was the forthright action by General 
Electric Company in announcing price reductions on 
their line of appliances and basic components, 1n- 
cluding fractional-horsepower motors. At a time of 
severe inflationary pressures this was obviously a heart- 





Further information sent upon request. 
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Port illustrated, known as a transfer contact 
holder was transfer molded of black 
phenolic for International Business 
Machines Corporation, New York 





Branches: NEW YORK, 1790 Broodway + CHICAGO, 549 W. Randolph St. + DETROIT, 550 Maccabees Bidg. 


eee ee 
IN PLASTICS 





Many of the functional elements in today’s 
business machines are carefully thought out 
precision pieces — molded in plastics. 


Adoption, generally, has been based upon 
their superior physical properties, structural 
strength, lighter weight . . . and also because 
of the molder’s ability for maintaining closest 
tolerances and model-like quality duplication 
in quantity. 


By proper engineering, a single plastic part 
often does away with extra separate parts. By 
integrating contact points, threaded bushings 
and metal inserts into the one molded piece, 
costly bench assemblies and hand-set fittings 
are completely eliminated. Thus . . . plastic 
parts, in themselves less costly, tend also to 
further lower the manufacturer’s production 
costs. 


The functional piastic part pictured here was 
Consolidated-molded for International Business 
Machines Corporation. It serves as the rear 
frame for a Silent Rotor Secondary Clock. 
Molded securely in place, as part of the one 
piece, are four intricately designed, specifically 
positioned transfer contact points. And, simi- 
larly to the many other plastic units we process 
for this company’s highly regarded equipment, 
this little part plays an important role. 


For your products, too, a little plastic may do a 
lot of good. We'd be glad for the opportunity 
to discuss and develop the possibilities with 
you. Inquiries invited! 


RANSFER MOLDING + INJECTION MOLDING COMPRERLION MOLDING 
* CLEVELAND, 46/4 Prospect Av. + BSRIDGEPORT, 21! State Street. 











ening step. Whether it will constitute a rallying cal! 


t " 7 b ] Wy 0 0 $ zl Z ig S lor other manufacturers to come and “do likewise” is 
sull uncertain. At this writing there has been no major 


Table VII—1947 Sales Miscellaneous Electric 
Household Appliances* 


(11-month totals in units billed) 


Flat irons Roasters Broilers 

Jan. 105,522 3 months 6 months 

Feb 554,758 78,275 10,153 

Mar 565,336 

Apr. 674.004 | 34,475 

May 611,121 13,019 

June 189,195 | 24,468 

July 142,210 26,815 5,458 

Aug. 331,234 | 16,860 | 4,937 

Sept 134,536 19,765 | 9,590 

Oct. 6.5 28,727 Ad 
peeeagac raat | aes | aay |e 

Round and Half-Round io ae 


With a wide range of stock arbors... Potals | 5,647,118 310,945 
plus the specialized ability to engineer 

special tubes .. . PARAMOUNT can an 

produce the exact shape and size you "Source: National Electrical Manufacturers Association, member 
need for coil forms or other uses. companies only, 

Hi-Dielectric, Hi-Strength. Kraft, Fish 

Paper, Red Rope, or any combination, 

wound on automatic machines. Toler- 


ances plus or minus .002”. Made to ae ‘ . : 
specifications or engineered for you. Table \ I1i—Comparison Monthly Dollar 


Volume of Machine Tools—1946-1947 


64,357 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 1947 | 1946 


612 Lafayette St., Fort Wayne 2, Ind. Sen. $ 26,542,000 $ 30,263,000 


Manufacturers of Paper Tubing for the Electrical Industry Feb. 26,765,000 26,949,000 
Mar. 29,012,000 27,326,000 

Apr. 26,857,000 28,108,000 

May 25,791,000 26,580,000 

June 24,383,000 28,580,000 

July 18,924,000 22,360,000 

Aug. 18,520,000 26,911,000 

Sept. 22,285,000 | 25,468,000 

Oct. 27,545,000 29,140,000 

Nov. 24.505.000 26,176,000 

tog i Dec. 27,587,000 
Quantity | s5a.00 


. : : Source: Factory shipraents as reported to the National Machine Tool 
Builders’ Association. 


of reaction from manufacturers nor from component and 
GREY IRON GASTINGS ~ | iaterial suppliers. Some point to similar but even- 
tually ineffective action by Ford Motor Company and 


International Harvester last year and take a dim view 


0 
Be 
<> 


; of the ultimate success of the G-E action in starting 
ONE OF THE NATION’S | an industrywide price-reduction movement. G-E itself 
LARGEST AND MOST MODERN feels that the success of its program depends largely on 


a ° | cooperation from labor on one hand and from their 
PRODUCTION FOUNDRIES | basic suppliers on the other. 
% | The full range of G-E reductions applies to 18 lines 
of electric appliances and to the following components 
sold. to other manufacturers: Fluorescent lamp _bal- 
esa hae eed | lasts, timers, transformers, small capacitors, time 
FOUNDRY DIVISION switches and thermostats, in addition to the fractional 
horsepower motors. 

One more point to mention in this review is that the 
1947 Census of Manufacturers is being initiated with 
the first month of this year. NEMA President W. C 
Johnson, who is also executive vice-president of the 
general machinery division of Allis-Chalmers Manu- 
facturing Company, calls on all electrical manufacturers 
to cooperate fully in reporting requested data promptly 


ESTABLISHED 1866 
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HYlandard* 


Forms secure shoulder, 
gives tight pressure 

fit when installed _ 

in @ Groove. «¢ 


&é -Ring 


Provides large stron 
shoulder for small shafts. 
Applied radially. 


ONE OF THESE AUTHORIZED DISTRIBUTORS IS CONVENIENT TO YOU: 


Akron, 0., The Ohio Ball Bearing Co. 
Albany, N.Y., Tek Bearing Co., Inc. 
Appleton, Wisc. , Wisconsin Bearing Co. 
Atlanta, Ga., Moffatt Bearings Co. 
Baltimore, Md., Moffatt Bearings Co 
Birmingham, Ala., Moffatt Bearings Co. 
Bluefield, W. Va., W. Virginia Bearings, Inc. 
Boston, Mass., Tek Bearing Co., Inc. 
Bridgeport, Conn., Tek Bearing Co., Inc. 
Butfalo, N.Y., Syracuse Bearings Co. 
Canton, 0., The Ohio Ball Bearing Co. 


Charleston, W.Va. , W. Virginia Bearings, Inc. 


Charlotte, N.C., Motfatt Bearings Co. 
Chicago, Ill., Berry Bearing Co. 
Cincinnati, 0., The Ohio Ball Bearing Co. 
Cleveland, 0., The Ohio Ball Bearing Co. 
Columbus, 0., The Ohio Ball Bearing Co. 
Dayton, 0., The Ohio Ball Bearing Co. 
Decatur, Ill., Illinois Bearing Co. 


Denver, Colo. , Bearings Service Supply Co. 


Detroit, Mich., Michigan Bearings Co. 


Factory engineering representatives available in each area 
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» Waldes Truarc Retaining Rings 
Now Nationally Distributed, Nationally Stocked 


Beveled 
Bowed* 


Take up end-play rigidly 
or resiliently, accommo- 


Crescent 


Snaps on radially where 
axial assembly is impos- 
sible. No special 

tools needed. 


and 


date accumulated 


tolerances. 


Self- Locking « 


Economical where thrust 
is moderate—holds fast, 
yet shaft requires 


No groove. 


Etie, Penn., Pennsylvania Bearings Inc. 
Ft. Wayne, Ind. , Indiana Bearings Inc. 
Hamilton, 0., The Ohio Ball Beating Co. 
Hammond, Ind., Berry Bearing Co. 


Huntington, W.Ya., West Virginia Bearings, Inc. 


Indianapolis, ind. , Indiana Bearings Inc. 
Ironton, 0., The Ohio Ball Bearing Co. 
Lafayette, ind. , Indiana Bearings Inc. 
Lima, 0., The Ohio Ball Bearing Co. 
Lorain, 0., The Ohio Bal! Bearing Co. 

Los Angeles, Calif., Edward D. Maltby Co. 
Mansfield, 0., The Ohio Bali Bearing Co. 
Marion, lli., Bearings Service Co. 
Milwaukee, Wisc. Wisconsin Bearing Co. 
Minneapolis, Minn, Industrial Supply Co. 
Muncie, Ind., Indiana Bearings Inc. 

New York, N.Y. Tek Bearing Co. Inc. 
Newark, N. J. ,Tek Bearing Co., Inc. 


Niagara Falls, N.Y. , Syracuse Bearings Co. 


Oakland, Calif., Bearing Specialty Co. 
Peoria, lil., Iinois Bearing Co. 


In lervlocking 


2-piece ring takes heavy 
thrusts, gives posi- 

tive lock, secure 
against high 

RPMs 


*Available for both internal and external application 


There's a Waldes Truarc precision-engineered retaining ring to 
answer every need. Truarc rings give a never-failing grip because 
of their mathematically precise construction. No matter how de- 
manding your specifications, it's a simple matter to refine your 
present designs to save material, machining and assembly costs. 
And now it’s more convenient for you too—there’s a distributor 
near you who stocks the rings you need. See the list below. Send 
your design problem to Waldes Truarc engineers, who will give it 
individual attention without obligation. 


WALDES 


Philadelphia, Penn., Moffatt Bearings Co. 
Phoenix, Ariz., Edward D. Maltby Co. 


Pittsburgh, Penn. , Pennsylvania Bearings Inc. 

Portland, Ore., 0. W. 1. Corporation 

Providence, R.1., TekBearingCo.,Inc. =~ 

Richmond, Va., Moffatt Bearings Co. 

Rochester, N.Y., Syracuse Bearings Co. es Jy, 


St. Louis, Mo., Neiman Bearings Co. 
Salt Lake City, Utah, Bearings Service Supply Co. R E T A i yy I K G 
RINGS 


San Francisco, Calit., Bearing Specialty Co. 
WALDES KOHINOOR, INC. 


San Diego, Calif., Edward D. Maltby Co. 
Seattle, Wash. Bearing Engineering & SupplyCo. 
LONG ISLAND CITY 1, N. ¥. 


| 
| 
Shreveport, La., Bearing & Transmission Co. 
South Bend, ind., Bearings Service Co. 
Syracuse, N. Y., Syracuse Bearings Co. 

Terre Haute, Ind., Indiana Bearings Inc. 
Toledo, 0., The Ohio Ball Bearing Co. | 
Toronto, Ont.Can., Controlite Engr. & Sales Ltd. 
Wheeling, W. Va., West Virginia Bearings, Inc. | 
Youngstown, 0., The Ohio Ball Bearing Co. | 
Zanesville, 0., The Ohio Ball Bearing Co. 


WALDES TRUARC RETAINING RINGS ARE 
PROTECTED BY U.S. PATS. 2.302.948; 2.026.454 


2,416,852 AND BY OTHER PATS, PENDING, 


=a 





and completely. The Chamber of Commerce of the 
United States has issued a useful leaflet, “YOU and 
the New Census of Manufacturers,” which is obtain- 
able from its headquarters, Washington 6, D. C. 


Enhancing Product Performance 
with Built-in Transformers 
(Continued from page 78) 


than the original. 

The interesting thing to note is that the core 
loss is less for the silicone-insulated transformer, 
its total loss is slightly higher than the class B, and 
their regulation approximately the same. The oper- 
ating temperature of 116C for the silicone insula- 
tion is perfectly safe. Transformers using this 








Fig. 8—A_ case-mounted 
control transformer made 
by Chicago Transformer 
Division, mounted at the 
lower left of a Cutler- 
Hammer panel for an 
electronic equivalent of a 
magnetic limit switch, 
used in various high- 
speed machines. 


Se eee ee ee 


230 Park Avenue. New York.N.Y. 35 &. Wacker Drive, Chicago. III. 





ZENITH : ed @ material have operated at 250 C for extended periods 


without deterioration. 


| Increasing the operating temperature of the trans- 

CONTROL : former is only one means of reducing its size and 

be weight. Another equally effective attack is to reduce 

SWITCHES ba “. b= the size of the magnetic circuit. Actually, optimum 

| results are accomplished by a combination of the 

two. Ever since the introduction of silicon steel the 

trend has been toward reduced weight with better 
magnetic materials. 

Increasing the silicon content of steel decreases 





the total core loss for the same thickness, decreases 
the eddy current and hysteresis loss components, 
gradually decreases the saturation flux density from 
about 21.5 to 19 kilogausses, increases the per- 
meability for flux densities below maximum per- 
meability, increases the value of maximum per- 
meability which occurs at lower values of mag- 
netizing force, and gradually decreases the high 
induction permeability. Originally the reduced core 
i abbadneatntneeniies. loss of the silicon steel was sufficient to justify its 
Reset; aston, end -eenetes tie use because, with it, thicker laminations were pos- 
ers, program clecks, contro! sible. Thicker laminations meant better space factor 
equipment for special jobs. and a smaller core for the same amount of material. 
Now the trend is to use extremely thin lamina- 


e FOR tions of special silicon steel to make possible high 
writ QG frequency transformers with iron cores, previously 
CATAL impossible because of the intolerably high core 

ELECTRIC C O . losses. The standard 0.014-in. laminations were re- 


152 WEST WALTON ST., CHICAGO 10, tL. | | duced to 0.007 in. for 400-cycle aircraft transformers, 
| then to 0.002 in. for unusual transformers used in 


Magnetic contactors, remote con- 
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In instruments such as thermostats and similar electrical 


and mechanical control devices upon which the efficient 
operation of other equipment depends, special-property 
materials that assure long life and dependable service are 
doubly essential. 

Outstanding among these alloys is Bridgeport’s Im- 
proved Phosphor Bronze, which possesses exceptionally 
high fatigue resistance, excellent corrosion resistance, and 
retains dependable spring properties where lesser ma- 
terials would soon fail. It is finding increasing use in elec- 
trical appliances and equipment for relays, switches, 
capacitors, radio devices, automatic controls, diaphragms, 
bellows, and many other parts. 

Many other metals and alloys such as Brass, Copper, 
Silicon Bronze, Aluminum Bronze, Cadmium Copper, and 
Nickel Silver in the form of strip, rod, wire and tubing, are 
used in the manufacture of many thousands of electrical 
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PRODUCT IMPROVEMENT THROUGH 


SRIDGEPORT'S 
ENGINEERING ALLOYS 


hot Droge cieiabieenas 


BRIDGEPORT BRASS 


Type “A” Cam-Stat with parts made 
from Bridgeport's Brass, Copper and 
Phosphor Bronze, courtesy ofCam-Stat, 
Incorporated, Division of The Paul 
Henry Company, Los Angeles, Calif. 


and mechanical devices, and for transmission of electricity. 
Each alloy has special properties which make it applicable 
for specific requirements. 

Much helpful information on the subject of copper-base 
alloys is available in Bridgeport’s 128-page Technical Hand- 
book. Write for your copy on your company letterhead. 

Bridgeport’s laboratory is set up to help solve your 
metal specification problems. Contact the nearest Bridge- 
port office for service on metals. 


Oo 
‘ieee BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONN . Established 1865 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana. 
BRASS - COPPER - BRONZE - 
ALUMINUM BRONZE + CUPRO NICKEL - 
Rod «+ Strip + Wire - 


In Canada —Noranda Copper and Brass Limited, Montrea] 


DURONZE + SILICON BRONZE 
NICKEL SILVER 
Tubing 











very high frequency devices. and now 0,001-in. 
laminations are being produced*. The development 
of a process to apply an extremely thin insulating 
film to the surface of the laminations has been as 
much responsible for the success of the material as 


Dean W. Davis & Co. 


Fig. 9—Some of the transformer products of one 
company of types suitable for designing into indus- 
trial equipment. 


Special Rotary Switches | 


developing a suitable means of rolling. A thin 


BOTH A.C. AND D.C | vitreous film effectively insulates adjacent lamina 


tions and, with it, space factors as high as 95 per 
cent are possible on the thicker laminations, de- 
creasing to 89 per cent on the extremely thin ones. 
: , . Pee The discovery that the individual crystals of 

It you need a switch for a special application, | silicon steel could be oriented by proper rolling and 
let us make it for you. Santon switches can be built heat treating and that this orientation increased the 


—built to your design specifications 


to control an infinite variety of circuits. magnetic permeability in the direction of rolling 
was exploited throughout the war to reduce ma 


AVAILABLE TYPES 


1. Small frame size 4 position. 10 & 20 amp. Up to 
440 volts. 

2. Small frame size 6 position. 10 & 20 amp. Up to 
440 volts. 

3. Large frame size 4 position. 30-60-100-140-180-amp. 
Up to 660 volts. 





OTHER FEATURES 





Snap action mechanism for D.C. 





Slow break quick make mechanism for A.C. 


Flux density 


Surface or panel mounting. 














TYPICAL APPLICATIONS 








Motor and generator control, transformer tap changing, 
meter transfer, power distribution, machine tool control, 
input and output control of rectifiers. 




















Magnetizing force 
Fig. 10—The knee of the magnetization curve for 


AIRMEC INTERNATIONAL, INC. Hipersil is higher than for ordinary silicon steel. 


347 MADISON AVENUE, NEW YORK 17, N. Y. 
terially the size and weight of transformers and 


extend the use of iron cores to high-frequency trans- 

formers. Now this material is being used with 

class B insulation to reduce the weight of power 

— = —s«|-~—stransformers. As an example, a 100-kva trans- 
| former which formerly weighed 1510 Ib has been 

reduced to 775 lb by the improved core material 


combined with the higher temperature insulation. 


ROTARY SWITCHES The high-permeability silicon steel, called Hiper- 


* See ‘“‘Very Thin Electrical Steel for High-Frequency Components,” 
by G. H. Cole, in ELEctricaL MANUFACTURING, Dec., 1946, page 104, 
and especially page 196. 
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wong Heavy Induotiy 


WITH IMPROVED ELECTRICAL STEELS 


UNITED 
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HE excellent performance records of electrical equipment in steel 
- mills and on similar heavy industrial jobs have been made possible 
largely by improvements in the physical and electrical qualities of 
electrical steels. , 

For more than forty years our metallurgists and technicians have 
been working constantly to improve the quality of U-S-S Electrical 
Steel Sheets. Today they are among the finest produced anywhere. 
Yet research and experiments continue, to assure the utmost efficiency 
and dependability for users of generators, transformers and motors—of 
all types and sizes. 

It is vitally important that you use the proper grade of electrical 
sheet for each specific application. Our specialists will be glad to con- 
sult with you whenever you are selecting electrical steel for equipment 
that produces, distributes, or uses electrical power. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


Peitewes STEESE 





Surprenant’s improved 
SPIRALON is just that! SPIRALON 
is a thinwall plastics insulated wire 
with one, two or even three spirally inlaid solid color 


stripes. These, in turn, provide a total of up to four 
colors per wire . . . or a maximum of 1120 distinc- 
tively coded combinations to make wire identification 
easy — even in the most complex installations. 


Non-inflammable, non-corrosive, flexible and 
tough, SPIRALON is obtainable with or without a 
thin jacket of transparent Dupont nylon to further 
preserve every electrical property and resist oils, dilute 
acids, alkalies, abrasion and fungus attack. SPIRALON 
is approved under specification JAN-C-76 type WL 
... it will not fray, crack or rot — and offers a higher 
rupture point than braid or lacquers. These superior 
features are available at no extra cost in all standard 
wire types and sizes — or to your most exacting speci- 
fications. Write today for samples and technical data. 


SPIRALON “O” SPIRALON 
(with nylon jacket) (without nylon jacket) 


“Pioneers in 
Plastics Extrusions”’ 


rN Pa" < 
fe We 
© se $. MFG. CO. 


_ 204 








sil, increases the flux-carrying capacity of electro- 
magnetic cores as much as 35 per cent. At low flux 
densities the permeability values are as good as those 
of some of the nickel steels and approach the per- 
meability of the best nickey alloys. In addition, 
as shown in Fig. 10, Hipersil has the high satura 
tion characteristic of the silicon alloys and has a 


Flux density 











Core loss 
Fig. 11—For the same flux density, Hipersil has 
lower core loss than ordinary silicon steel. 


very high permeability at the high flux densities as 
well as a high incremental permeability. Fig. 11 
shows the low losses of Hipersil. 

It must be remembered that the enhanced mag- 
netic properties of Hipersil are directional. To take 
full advantage of these properties a new, wound, 
type C core was developed, made by winding strip 
on a mandrel. After winding, it is annealed at a 
high temperature and impregnated with a plastic 
compound to form a solid unit. The core is cut 
in half to form two C’s. The cut surfaces are 
machined and processed to produce very closely 
fitting butt joints, each equivalent to a 0.0005-in. 
air gap. In assembling the transformer, the two 
core halves are inserted in the pre-wound core and 
held in place with a metal banding strap. This 
greatly simplifies the assembly and _ replacement 
while, at the same time, it takes full advantage of 
the directional properties of the Hipersil core. 

Higher flux densities with superior core ma- 
terials and higher current densities with superior 
insulation decrease the size and weight of trans- 
formers without increasing the overall losses. 
Greater flux density means smaller core cross- 
section, smaller coils for the same power output, 
fewer turns and smaller mean turns, reduced leak- 
age inductance, and distributed capacitance. Higher 
current densities mean less cross-sectional area of 
coil wire and reduced weight. Hence, even if the 
losses per pound are increased, the total losses are 
not and the efficiency remains unchanged. 


Drawn-Steel Cases 


One of the current trends in the design of modern 
industrial machinery and process equipment has 
been toward electronic controls instead of electro- 
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BO 
IT’S THE 


“NEW LOOK’? 
and 
Re mee hy 


« » When AMERICAN PHILLIPS SCREWS 


Fasten Better, Faster! 


Output multiplies when automatically straight driving 
American Phillips Screws “sing a song” of steady accelerated production. 
Safe to use .. . fumble-proof, slip-proof and damage-proof, they rate high 
with management and workers, alike. And American Phillips Screws 
pay off wherever they attack inflated assembly costs, TIME SAVINGS 

UP TO 50% ARE COMMONPLACE! 


It’s definitely the “new look” for office and home furniture, 

; cars (motor and railroad), boats, bicycles, appliances and what not when 

ut American Phillips Screws make fastening a feature instead of a function! 

a DRIVER CANT aS Discriminating buyers look for the decorative, straight set, unburred 
& TAPERED 
OF PHILLIPS an 


ul heads that mean high style and safety for clothes and investment. To 
PHit slice your costs and spark your sales write 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


ALL TYPES 

IS 2 METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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@ CLEAN CUTTING 
@ PRECISION STRIPPING 
@ FAST WORKING 


@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE 
hed Oe Re 


AND CUTTERS 
SPADE BOLTS 


STRIPPERS 
STAMPINGS ® 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 


Wire winding on fibre-glass 
core. 


* 


Axial bare pigtail leads 


clinched to ends. 
* 


Ceramic tube filled and 
sealed with cold-setting in- 
organic cement. No blister- 
ing, cracking, bulging. 


x 


Type C7GJ, 13" x #5", 7 
watts, 5000 ohms max. Type 
C4GJ, 1" x 35", 4 watts, 
1000 ohms max. 


UTA MET 


*% A chip off the old block! Handy, in- 
expensive, ceramic-cased midget wire- 
wound resistor for tight spots and point- 
to-point wiring. Tough. Green-colored. 
The junior version of the famous Green- 
ohm. »% Write for Bulletin lO. 


rd OL 


285-7 N. 6th St., Brooklyn, N.Y 


méchanical. Increased efficiency, less dependence 
upon human judgment, greater dependability, and 
longer operating life are among the advantages 
sought in many such instances. Because shut-down 
of production machinery due to failure of controls 
often represents a potential loss far in excess ol 
the initial investment in electronic controls, manu 
facturers of such equipment are anxious to assure 
long and maintenance-free service as features of 
their products. And, since industrial usage often 
subjects the equipment to extreme heat or cold, 
corrosive fumes, and severe vibration, many manu 
facturers of electronic controls are specifying better 


Fig. 12—Small power transformer for machine con- 
trol, up to 250 volt-amp, as made by Dongan Elec- 
tric Manufacturing Company. 
protected and better mounted components as a 

means of accomplishing dependability. 

In the transformer field, the constructions made 
possible by the drawn steel case, a pioneer develop- 
ment of Chicago Transformer, have met these re- 
quirements. The two essential parts, seamless steel 
case and steel base cover, are simple in design and, 
of the cover in the 
base, can be readily bonded together by modern 
soldering methods. Terminal exits, the remaining 
points at which moisture might enter, are closed. 
according to the degree of sealing required, either 
by a bushing-gasket seal or’ by the press fit of 
terminal posts in a phenolic terminal board. The 
resulting mountings are virtually impervious to the 
entrance of corrosive elements, either atmospheric 
moisture or industrial fumes. 

Typical of the electronic control applications in 
which the drawn-steel case constructions have found 
a place is that shown in Fig. 8. This employs a 
thyratron circuit and is the electronic equivalent of 
a magnetic limit switch, used in various high speed 
machine operations. The absence of moving 
mechanical parts in the electronic device makes for 
long and dependable operation, it is said. 

Other applications in which case-mounted trans- 


because of close tolerance fit 
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Most of the advantages of the new Fairbanks- 
Morse Axial Air-Gap motor are immediately 
apparent. Whether you’re making or using 
drills, presses, pumping units—any of a wide 
variety of motor-driven machines—the bene- 
fits of a fully rated, 40-degree motor that is 
50% shorter, 30% lighter than other motors, 
are obvious—and important! 


Remember, too, that along with the novel 
advantages brought to you with this new 
line of motors—the ability to blend with 
the contour of your machine, the compact- 
ness, and wide adaptability—you continue 
to get the quality that has been manifested 
in Fairbanks-Morse electrical machinery for 
many years. 


What the Axial Air-Gap motor: does for this ver- 
tical drill it might well do for your machines: 
Greater eye appeal, more “buy” appeal, fine high 
quality performance. 


A few of hundreds 
of applications of 
axial air-gap motors. 


~ 
A cutting machine 


AG 
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cY FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES « STOKERS « SCALES * MOTORS + GENERATORS 
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Pre-coated ThomaStrip is used for functional and 
decorative purposes by many hardware parts man- 
ufacturers. Pre-coated ThomaStrip can be used as 
a final finish or as a base for further plating. 
COPPER COATED THOMASTRIP is especially 
desirable for oxidizing, tinning, soldering and 
brazing purposes. In stamping or drawing opera- 
tions it lubricates dies, reducing wear and retool- 
ing costs. Pre-coated ThomaStrip provides short- 
cuts in production. 


Electro-coated Zinc, Copper, Nickel and Brass... Hot Dipped 
Tin and Solder . . « Lacquer Coated in Colors ... Uncoated 
Precision Strip .. « Carbon and Alloy Specialties 


REG. U, S. PAT. OFF. 


THE THOMAS STEEL COMPANY 


_ WARREN . OHIO 
COLD ROLLED STRIP STEEL SPECIALISTS 


formers have found advantage include a control 
using a photoelectric cell to actuate the opening and 
closing of enameling furnace doors and to slow 
down, speed up or reverse the motors driving a 
conveyor through the furnace. 


Environmental Protection 


Another trend, started during the war, is toward 
environmental protection. The first reaction is that 
environmental protection is of little concern in com 
mercial transformers built into electrically operated 
products. However, often the location of the trans 
former is restricted because of the danger of it 
being subjected to oil, splashed by liquids, or sub 
jected to other abuses incidental to the operation 
of the device. If environmental protection is pos 
sible at little or no increased cost, the location of 
the transformer no longer is limited and greater 
design flexibility is possible. Actually, many oi 
the original techniques have been so simplified that 
there is every indication that environmental pro 
tection will be economically feasible on built-in 
transformers. 

Environmental protection removes the hazard of 
insulation failure caused by moisture absorption or 
decreased flash-over voltage caused by lowered air 
pressure, and from the danger of a winding open- 
ing because of electrolytic corrosion or fungous 
growth. In addition, it protects the transformer 
from failure caused by vibration, acceleration, or 
shock. The importance of each type of failure de- 
pends entirely upon the application of the device 
and must be appraised by the designer. Probably 
the most important in the majority of products are 
insulation failure caused by moisture absorption, 
winding failure caused by electrolytic corrosion, and 
vibration. 

A new material, called fosterite, obviates much 
trouble. It is a liquid resin which reacts under heat 
to form an infusible solid. No solvent or volatile 
by-products are driven off in the process so that 
100 per cent fill is obtained. Hence the moisture- 
resistant properties of a coil so impregnated are 
much greater and the dielectric strength is four to 
five times that of the baking varnishes normally 
used. Also, eliminating the voids improves the 
thermal conduction so that a coil insulated with fos- 
terite dissipates 25 per cent more heat. Therefore, 
this material represents the first step toward 
environmental protection at little extra cost. 

The next step toward complete environmental 
protection, employed by another manufacturer, con- 
sists of a plastics base plate and housing. The trans- 
former, impregnated with an organic thermosetting 
resin, is placed in the housing, the voids filled with 
potting compound, and the base cemented in place 
with a thermosetting binder. The base, made of 
melamine plastics because of its superior arc-resist- 
ing properties, is of standard design with many 
islands for all possible terminal connections needed 
for the complete line of transformers. Only those 
islands needed for a particular terminal connection 
are drilled and terminals cemented in place. The 
islands increase the leakage distance between ter- 
minals. Any strain of the external wiring is taken 
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Taking a ball Searing apart before it’s made is one sure 
way of getting the jump on service failure due to material 
weakness. So Federal metallurgists probe the microstruc- 
ture of unhardened and hardened bearing steel, enlarge 
cross-sections as much as 2,000 diameters to evaluate their 
physical fitness, analyze the carbon, chrome and other alloy 
content and confirm their acceptance to Federal standards. 

From the outset, through all of the over 100 individual 
manufacturing, inspection and cleaning operations that go 
into a Federal Ball Bearing, the pattern of performance- 
to-be is thoroughly gaged. Every fourth operator is an in- 


spector on the alert for any trouble spot from one manu- 


Magnifying 


a bearing’s 


trouble spots 


facturing operation to the next...ball to final assembly. 

Whether it be tolerances, fit or finish—Federals are pre- 
cision-engineered for frictionless operation...whatever the 
service requirement. And they're made in every type and 
size. Let the Federal representative nearest you tell you 


more about them. Send for catalog “K?’ 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 
Es P a y ; 
bakers of Hine Lall Bearings 


REPRESENTATIVES LOC 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—36 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


Quality Since 


FEBRUARY 1948 
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Now—no switch to less satisfactory fasteners need hap- 
pen on your sheet metal assembly line. 

Alcoa Sheet Metal Screws, of hard 24 ST-4 alloy, are 
available in type A—gimlet point —or type Z—blunt 
point. Lengths range from %"" to 2”; sizes from No. 4 
to No. 14. 

You get highest cor- 
rosion resistance when you 
specify Alcoa Aluminum 

WRITE FOR FREE SAMPLES Sheet Metal Screws. For 
fastening aluminum to 
aluminum, they eliminate 
possibility of galvanic cor- 
rosion. ALUMINUM COMPANY 
oF AMERICA, 615 Gulf Build- 
ing, Pittsburgh 19, Penna. 


Samples of Sheet Metal 
Screws made by Alcoa— 
first in aluminum—sent 
free when requested on 
your letterhead. Specify 
length, size and type of 
point (A or Z). 


by the terminals cemented in the base. This con- 
struction, though not capable of meeting all the 
rigorous specifications of the armed forces, provides 
a neat transformer capable of resisting all normal 
environmental conditions. 

The truly environmental-proof transformer, cap 
able of resisting the most severe conditions, com 
prises a vacuum-impregnated core and coils mounted 
in a hermetically sealed metal container. The ter 
minals are mounted in fused-glass insulators soldered 
or sealed with neoprene washers in the base or lid 
of the container and the container is sealed by solder 
ing the seams. The void between the transformer 
and the container may be filled with potting com 
pound, inert gas, or oil. Potting compound simplifies 
the mounting to obtain sufficient vibration strength 
and is used generally. However, pulse transformers, 
which are designed to raise or lower short voltage 
pulses with a minimum of distortion, require a 
minimum amount of insulation so that the dielectric 
properties of oil are desirable. Hermetically sealing 
such transformers after oil filling completely under 
vacuum removes air pockets and prevents deteriora 
tion of the oil in service. 


Specialized Help Available 


If the product designer appreciates the funda 
mental factors affecting his transformer application 
he can well use the specialized knowledge of the 
following transformer manufacturers who assisted 
in the preparation of this article: Acme Electric 
Corporation, Cuba, N. Y.; Armstrong Control Com 
pany, Inc., Portland, Oregon: Bogue Electric Com 
pany, Paterson, N. J.; Chicago Transformer Divi 
sion, Essex Wire Corporation, Chicago 18; Crown 
Controls Company, Inc.. New Bremen, Ohio; Dean 
W. Davis Company, Inc., Chicago; Dongan Electric 
Manufacturing Co., Detroit 7; Electric Equipment 
& Engineering Co., Denver 2, Col.; The Electric 
Heat Control Co., Cleveland, Ohio; Electronic 
Transformer Co., New York; The Federal Machine 
and Welder Company, Warren, Ohio; General Elec- 
tric Co., Schenectady 5, N. Y.; The Gramer Com 
pany, Chicago 39; The Gulow Corporation, New 
York 7; Hercules Electric & Manufacturing Co.., 
Inc., Brooklyn 7, N. Y.; Jefferson Electric Com 
pany, Bellwood, Chicago; The Leland Electric 
Company, Dayton, Ohio; Minneapolis-Honeywell 
Regulator Company, Minneapolis 8; Nothelfer 
Winding Laboratories, Trenton, N. J.; RCA Victor 
Division, Radio Corporation of America, Camden, 
N. J.: Raytheon Manufacturing Company, Waltham 
54, Mass.; Sola Electric Co., Chicago 50; Sorenson 
& Company, Inc., Stamford, Conn.; Standard Elec 
trical Products Co., Dayton 3, Ohio; The Standard 
Transformer Company, Chicago 18; Super Elec- 
tric Products Corp., Jersey City 7, N. J.; Taylor 
Winfield Corporation, Warren, Ohio; Thordarson 
Electric Manufacturing Division, Maguire Indus- 
tries, Inc.; Chicago 10; Timken Silent Automatic 
Division, Timken-Detroit Axle Company, Jackson, 
Mich.; United States Transformer Company, War- 
ren, Ohio; United Transformer Corporation, New 
York; Westinghouse Electric Corporation. Sharon, 
Pa. 
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For the vast number of applications in the field 
that might be classified as “electrical manufac- 
turing,” Eaton Permanent Mold Gray Iron Cast- 
ings offer an ideal combination of characteris- 
tics. Motor housings, sheaves, vee-belt pulleys, 
bearing housings—these are just a beginning of 
an almost endless list of applications in which 
Eaton Permanent Mold Gray Iron Castings are 
adding to efficiency, long life, and trouble-free 
Operation. 


Specific characteristics of Eaton Permanent 
Mold Gray Iron Castings include high tensile 
strength, a dense non-porous structure which is 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS PRODUCED 
BY THE PERMANENT MOLD PROCESS. 


uniform throughout the casting, ability to take 
a high surface finish, and freedom from segre-~ 
gation. Proper annealing assures freedom from 
growth or distortion after machining. Free 
machinability makes for fast uninterrupted ma- 
chining and a high percentage of perfect parts. 


Eaton Foundry Division engineers will be 
glad to discuss the application of Eaton Perma- 
nent Mold Gray Iron Castings to your product. 


Send for your copy of the illustrated booklet, 
‘A Quick Picture of the Eaton Permanent Mold 
Process for producing Gray Iron Castings.”’ 






EAT QO 


FOUNDRY DIVISION 
9771 French Road 





MANUFACTURING COMPANY] 


Detroit 13, Michigan 


PORTABLE AUTO 
TRANSFORMER 
Pri.: 220V-110y — 
One KVA, 50 60 
cycles, single 
Phase 
Sec.: One KVA 


3 PHASE Power 
TRANSFORMER 
Pri.: S50v, 3-phese, 
60 cycles, Y 
Connected 
Sec.: 27V 2 te 
5 KVA, Delta 
Connected 


COMMUNICATIONS 
TRANSFORMERS 


X-RAY OlL-COOLED 
TRANSFORMER 


Pri.: }1OV, 50 60 
cycles, single 
phose 


Sec.: (1) 100,000V 
Peok, 35 MA. 
Plate. (2) 6vV — 
SA Filament 


ELECTRICOIL TRANSFORMER COMPANY has special- 
ized since 1936 in the design and manufacture of 
high quality custom-built and standard industrial trans- 
formers, reactors and coils, of any size, for any 
application. 


Electricoil transformers include units from one 
volt to 100,000 volts, or over, whether at few milli- 
amperes or at thousands of amperes. This specialty 
line of transformers is designed for heating, testing, 
x-ray, rectifiers, signalling, transmitting, television and 
other applications. 


For high quality transformers, reactors, coils and 
rectifier power units it’s ELECTRICOIL! 


ELECTRICOIL TRANSFORMER CO. 


417-421 Canal Street a 
WAlker 5-5465 


New York 13,N. Y. 





@ © SPI Completes Four-Year Project; 
Publishes Plastics Handbook 


Publication of the Handbook of the Society of the 
Plastics Industry marks the completion of an im 
portant project that was started four years ago, anc 
that actually was first projected in 1942, The 451 
page, indexed and illustrated SPI Handbook pro 
vides engineers in various fields of industry with at 
authoritative source of standard practice and data in 
plastics. Some 300 technical men representing ove: 
600 individual firms worked on this compilation 
according to the society. Chapter headings are as 
follows: 


Classification of Plastics Molding Materials 

Molding and Formigg Plastics Parts 

Design of Molded Articles 

Design Standards for Inserts—Their Application 
in Plastics Parts 

Standards for Tolerances on Molded Plastics Parts 

Cementing and Assembly of Plastics 

Testing Plastics Parts 

Mold Design and Recommended Steels 

Machining and Finishing Plastics Parts 

Laminated Products and Their Fabrication 
(through courtesy of NEMA) 


Of particular interest is the chapter on “Design 
of Molded Articles.” This chapter discusses basic 
considerations and outlines the necessary cooperation 
between the engineer-draftsman, the tool-builder, the 
molder, the raw material supplier, and where styling 
is also involved, the artist-designer. The problems 
of shrinkage, distribution of stress, external and 
internal undercuts, wall thickness, taper or draft, 
flash and other critical points are discussed and 
analyzed in their relation to the product designer. 

For instance, in discussing flash line, the handbook 
points out: “The designer must design specifically 
for molding. For example, it is impractical to dupli- 
cate by molding the appearance of a handle which has 
been fabricated from wood or metal by machining. 
To design a molded part of good appearance calls for 
knowledge of the molding technique and mold con- 
struction.” 

The first six chapters, including the “Classifica- 
tion of Plastics Molding Materials,” had been previ- 
ously published in pamphlet form and now appear 
here in revised form. 

The editors of the handbook merit commendation 
for having recognized the special importance of 
laminates and by incorporating, with the coopera- 
tion of the National Electrical Manufacturers Asso- 
ciation, Laminated Products Section, the complete 
NEMA standards on laminates. 

Chairman of the handbook committees is N. J. 
Rakas of National Automotive Fibres, Detroit, 
Mich.; secretary is Charles L. Condit, of the SPI 
central staff. Chairman of the editing committee is 
John Sasso, Business Week, New York. 

The SPI Handbook is being distributed free to all 
members of the society, and will be available at SPI’s 
offices, at 295 Madison Avenue, New York 17 at 
$7.50 a copy to nonmembers of SPI. Members may 
obtain additional copies at $4.50. 
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MULTIPRESS 


INCREASES 
PRODUCTION 


Electrical Products és 


o 


Manufacturer 


Precision crimping of a thin metal tube to a ceramic 
bushing presented quite a production problem to a 
large west coast electrical products manufacturer. Due 
to variance in part dimensions and part fragility, the 
operation was formerly run on a manual type press, 
depending on operator skill for correct pressure. Pro- 
duction by this method was 500 pieces per hour, with 
a high percentage of rejects. By the MULTIPREss method, 
feeding, positioning and ejection of parts is completely 
automatic, requiring the operator only for loading. 
Production was upped to 1100 pieces per hour and rejects 


greatly reduced—using an unskilled worker! 


*T.M. Reg .U. S. Pat. Off. 


DENISON 


EQUIPMENT sxe APPLIED 


_aJeOILicA 
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The Denison HydrOILic Index Table was one of the 


standard accessories used with the MULTIPREsS in 
achieving this unusual production record. This accessory 
is especially designed for rapid feeding of parts to the 
MUuLTIPREss ram, for peak production on small and 
medium sized parts. Since the exact pre-set pressure of 
the MULTIPRESS remains constant, regardless of part 
variations, high production can be maintained without 
rejects! 

MULTIPREss used with the Index Table has been 
boosting production in all industries, often to figures 
once thought impossible to attain. After you investigate 
Muttipress with HydrOILic Index Table, you'll see 
how your own production figures may well do the same! 


Write today for complete data! 


THE DENISON ENGINEERING COMPANY 
1199 Dublin Road . Columbus 16, Ohio 
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Synchronous Self-Starting Motors 
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Stead with 
A FIRM FOUNDATION 


Whether your products are relays, switches, terminals or any electrical 
component, the insulator is the foundation on which you build. Its 
strength, toughness, dielectric efficiency play a large part in the life 
and service of your product. When you select Universal Porcelain Insu- 
lators you insure that strength and efficiency. They have a high dielec- 
tric factor. They resist arcing and withstand high voltages. They are 
unaffected by heat, cold, moisture, fumes and most acids. They do not 
carbonize nor corrode under long years of service. A Universal engi- 
neer will be glad to assist in developing insulators for your specific 
needs. No obligation, just write or wire. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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The regular Industry Highlights department is 
omitted this month. See article “Industrial 
Horizons for 1948” on page 118 of this issue. 


Lewis Hamlin, vice-president in charge of plant operations 
at Redmond Co., Inc., Owosso, Mich., has been named executive 
vice-president. Mr. Hamlin has been with Redmond since 1936 
Prior to that he was with Marvel Carburetor Co. as a member 
of the experimental department. 





Eureka Williams Corp., Bloomington, IIl., has announced 
the following promotions: O. E. Nesmith, vice-president in 
charge of engineering is now vice-president in charge of man 
ufacturing; R. C. Osborn, engineer in charge of product de 
velopment for the Eureka Division, succeeds Mr. Nesmith as 
chief engineer for the entire corporation; and G. H. Bernard, 
formerly vice-president in charge of manufacturing, becomes 
vice-president and assistant to the president. 


O. E. Nesmith R. C. Osborn 

Research appointments to Square D Co.’s Kollsman Instru- 
ment Division, Elmhurst, N. Y., include Virginia Withington 
as project engineer and Emmett P. Rodemann as electrical 
engineer. Miss Withington was a lieutenant in the Naval 
Reserve during the war and served in the Instruments Branch 
of the Bureau of Aeronautics in Washington, D. C., where 
she had charge of design and development of several naviga 
tion instruments. Mr. Rodemann was formerly a_ research 
engineer at the Bendix Aviation Corp. and recently was a 
product engineer at the Sperry Gyroscope Co. He will work 
on projects related to synchronous and other motors 


J. F. Kotchevar is now co-owner of Revcor, Chicago. Mr. 
Kotchevar was chief electrical engineer with Janette Manu 
facturing Co. 


Henry V. Erben has been elected a vice-president by the 
General Electric Co. He assumes the position of general man- 
ager of the Apparatus Department, largest of the seven operat 
ing departments of the company. Mr. Erben succeeds Roy C. 
Muir, company vice-president, who retired the end of last year 
after more than 42 years of service. Previously a commercial 
vice-president and assistant general manager of the Apparatus 
Department, Mr. Erben has been with G-E since 1920. He 
will be located at Schenectady, N. Y 


Major appointments have recently been made in the Control 
Divisions of the General Electric Co.’s Apparatus Department, 
Schenectady, N. Y. K. R. Van Tassel has been named man- 
ager of the divisions; M. H. Blesh named manager of man- 
ufacturing and C. B. Bradish, manager of engineering. The 
Control Divisions recently established by the Apparatus De- 
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Hamilton Movement Used in 


Railway Special Watches 


For more than 55 years the Hamilton Watch Company has turned out railroad 
navigation and personal timepieces of meticulous accuracy. And the makers of the 


famous “Watch of Railroad Accuracy” have long been a customer of Riverside 


INSIDE RIVERSIDE Plates and bridges in the movements of Hamilton Watches are Riverside Nickel Silver 


- fetal ae ; fe 
Chis wide-sarent tenvietina ... for three important reasons: |. Riverside Nickel Silver, though tough, is easy t 


Pre Tau LT eG Cie machine in any manner, providing great strength in tapped holes. It is highly resistant 
rous industry is, we believe, to wear, fatigue and corrosion. 2. It is easily worked and gives utmost satisfaction 


Me in fabrication and performance. 3. Riverside Nickel Silver is silvery white clear 
ainstaking research and : : 
x _ through. It takes a high polish or a fine damaskeen-type finish 

care in treating each prob 

lem individually. Box score Riverside Nickel Silver is widely used whenever a combination of beauty, durability 
, : : 
© date: Production of 50 and economy is essential in a metal 
distinct alloys for customers 


reared a tee ul ales For more information and interesting catalogs about Riverside Nickel Silver and Riverside's 


two other alloys, Phosphor Bronze and Beryllium Copper, write today 


THE RIVERSIDE METAL COMPANY 


FEBRUARY 1948 
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“nm” 


BATTERY 
ELIMINATORS 








For DEMONSTRATING and TESTING 
AUTO RADIOS 


New Models . . . Designed for Testing D.C. Electrical 
Apparatus on Regular A.C. Lines. Equipped with Full- 
Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 
terference Free Operation and Extreme Long Life and 
Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp 





AUTO 
RADIO 
VIBRATORS 










Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Catalog—Today! 



















AMERICAN TELEVISION AND RADIO CO. 


Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA — U.S.A. 
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partment are responsible for the engineering, manufacture, an 
sale of control devices and equipment for apparatus used ii 
the industrial and aircraft fields, and in domestic appliances 


Le Verne Verzier has joined Lupomatic Industries, Inc 
New York City, in the capacity of director of development 
He will specialize in research on methods and equipment for 
metal finishing processes. Mr. Verzier is a member of various 
professional societies including the Electrochemical Society and 
the American Electroplaters Society 


H. Ward Zimmer, former vice-president in charge of the 
Radio Tube Division of Sylvania Electric Products, Inc., Em 
porium, Pa., has been appointed vice-president in charge of 
manufacturing operations for all company divisions. Mr. Zim 
mer has been a member of the executive staff of the company 
since 1919 


Paul H. Maurer, former executive engineer of Redmond 
Co., Inc., Owosso, Mich., has returned to the company after a 
three-year absence to assume the newly-created post of director 
of engineering. He will be in charge of all engineering work 
in the company including research, development and product 
engineering. Mr. Maurer originally came to Redmond in 1943, 
leaving 18 months later to become associated with the National 
Pneumatic Co. where he was chief engineer. He is a member 
of the Society of Automotive Engineers, the American Institute 
of Electrical Engineers and other professional societies. 


Paul H. Maurer R. B. Moir 





R. B. Moir has been advanced to assistant vice-president 
in charge of engineering and product development of the In- 
dustrial Gear Division of Foote Bros. Gear and Machine Corp., 
Chicago. Mr. Moir has had wide experience in the design and 
application of gears and speed reducers. 











Farnsworth Television & Radio Corp., Ft. Wayne, Ind., 
has elected William Clausen as vice-president in charge of 
manufacturing. Mr. Clausen has been with the company since 
August 1947. He was with Victor Products Corp. as vice- 
president and general manager prior to joining Farnsworth 


A. B. Muskett has been named manager of manufacturing 
of the General Electric X-Ray Corp., Milwaukee, Wis., a 
division of the General Electric Co. Prior to joining G-E 
X-Ray, Mr. Muskett was a manufacturing consultant in G-E’s 
executive department, which serves Charles E. Wilson, presi- 
dent of the parent company. 


Erwin G. Somogyi has been appointed to the newly cre- 
ated position of assistant director of research of the Plastics 
Division of Monsanto Chemical Co., Springfield, Mass., in 
charge of process development. He will report to Dr. Nicholas 
T. Samaras, director of research of the Plastics Division. Mr. 
Somogyi has been with Monsanto since 1935. 


Donald P. Dow, formerly general manager of Colgate 
Manufacturing Corp., Amityville, N. Y., has been appointed 
executive vice-president. 


Charles F. Newpher has been elected to the directorate 


of the Lock Thread Corp. Mr. Newpher is executive vice- 
president and director of the National Screw and Manufac- 
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Give Permanent.... 







ae single or multiple, hollow or solid electrodes. 
ucts must have permanently vacuum- and pressure-\\ \ . The metal Kovar is available in sheets, rod, wire, 
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. Stupakoff hermetic seals are the answer where pat. 
t 





ing and special shapes for manufacturers having 
ss\working facilities. 
substances that normally cause failures. Wa val gladly send literature, recommendations 


tight insulated electrical lead-ins. They seal against 
| atmosphere, dirt, dust, fungus, and other foreign 


Available from stock or specially made to suit your and PRR on hermetic seal requirements. Write 
needs, Stupakoff metal-glass seals can be supplied 


Write for literature. 





EXPORT DEPARTMENT 
13 E. 40th St, New York 16, N.Y. 
Cable Address ARLAB all codes. 
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SNAP TERMINALS 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
lime of terminals, nipples, tools, base studs, etc. No obligation. 


THE Ratah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


FOR WIDE ADAPTABILITY 


These Amrecon multiple purpose re- 
lays are designed for either A.C. or 
D.C. operation. Each is available in a 
variety of contact combinations and 
capacities. Most units are available 
in light and heavy duty contacts 
nominally rated from 5 to 15 amps, 
115 volts A.C., noninductive. Others 
are rated as high as 50 amps, at 
115 volts A.C., noninductive. The re- 
lays illustrated are but a few of our 
many types. 

We are especially well equipped to 
assist you in your engineering prob- 
lems and can supply special units to 
meet your most exacting relay 
requirements. 

Your inquiry will receive prompt 
and courteous attention. 

Write for our 4-page illustroted bulletin 


— 
ENGINEERING Cy “KNOW-HOW” 
J 


American Relay & Controls, Ine. 
4901 FLOURNOY ST. e CHICAGO 44, ILL. 


turing Co., Cleveland. An outstanding authority in the fastener 
field, Mr. Newpher is a past president of the American Insti 
tute of Bolt, Nut and Rivet Manufacturers and chairman of 
the American Standards Association B-18-2 Committee dealing 
with the standardization of bolts and nuts. 


The Mitchell-Bradford Chemical Co., Stratford, Conn., ha 
appointed George F. Kahle as mid-western regional directo 
with offices at 111 West Jackson Blvd., Chicago. Mr. Kahl 
brings to his new position broad technical sales and develop 
ment experience in the field of chemical metal finishing and 
protective preparations. 


COMPANY BRIEFS 


Construction of the first building in a 57-acre electronic re 
search development to be known as Sylvania Center, designed 
for the long-term peacetime development of electronic and 
lighting equipment, television, FM and radar was begun at 
Bayside, L. I, N. Y., as recently announced by Sylvania 
Electric Products, Inc. The first building will house the 
physics laboratories, under the direction of Dr. R. M. Bowie 
The varied research activities of the company at Bayside wil! 
be under the direction of Dr. Bennett S. Ellefson. 


The Electric Auto-Lite Co., Toledo, Ohio, has announced 
the development of a new spark plug for suppressing spark 
plug interference with radio, radio-telephone, radar and tele 
vision reception. This new plug features a built-in 10,000 ohm 
resistor said to reduce electrode erosion thus allowing for a 
wider gap setting 


Bakelite Corp., a unit of Union Carbide and Carbon Corp., 
New York City, has announced that the most extensive program 
for expansion of its plastics manufacturing facilities in its 
37-year history is now in progress and is scheduled for com 
pletion during 1948. Facilities for production of all plastics 
and resins marketed by the corporation are to be increased 
by 50 to 60 per cent according to the announcement. The 
program includes construction of three new plants and ex- 
pansion at three of the corporation’s existing plastics-producing 
plants. Enlargement and modernization of the development 
laboratories at Bound Brook will be completed early this year 
for all the corporation’s products 


The Instrument Division of Thomas A. Edison, Inc., 
West Orange, N. J., will now manufacture and sell electrical 
resistance bulbs formerly handled by the Edison-Splitdorf 
Corp., a subsidiary of the parent corporation. By adding bulbs 
to its line, this division is now in a position to offer complete 
temperature measuring systems. 


Small motor manufacturing operations of the Westinghouse 
Electric Corp. are to be moved from their temporary location 
at Fairmont, W. Va., to Bellefontaine, Ohio, to make way for 
expansion of fluorescent lamp manufacturing facilities in Fair- 
mont. The new plant at Bellefontaine will be located approx- 
imately 35 miles from the Small Motor Division headquarters 
plant which is at Lima, Ohio. 


The new Salem, Va., plant of the new Specialties Division 
of The Yale & Towne Manufacturing Co., Stamford, Conn., 
and New York City, which will have 108,000 sq ft of manufac- 
turing space on one floor, is expected to be in operation this 
spring according to company officials. Until the new Virginia 
plant is in operation, however, Yale & Towne’s specialties will 
continue to be made in the Stamford, Conn., division. 


Radio Corporation of America has announced a $1,000,000 
expansion program for the production of television picture 
tubes at its Lancaster, Pa., plant. Plans call for the construction 
of a new building to provide an additional 40,000 sq ft of 
space plus the installation of a large number of special auto- 
matic machines. 


Marking the start of its tenth year in business, Owens- 


Corning Fiberglas Corp., Toledo, Ohio, recently opened the 
New York City Fiberglas Building, located at 16 East 56th 
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Kyle Corp. automatic oi! circuit recloser is 
set on o specially designed Wirebound crate 
bose. The crate holds the recloser snugly 
and absorbs all impacts. 


i 


In just three minutes the wrap-around sides 
are secured and the 65 pound recloser is 
ready for shipment. Sturdy Wirebounds cut 
shipping damage to almost nothing. 


Larger, 275 pound reclosers are also crated 
in Wirebounds. Prefabrication of special 
interior packing assures a perfect fit and 
gives greater shipping protection. 
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this 3-minute 


WIREBOUND 


gives KYLE CORP. 
greater protection and 
lower freight costs! 


Automatic oil circuit reclosers manufactured by the Kyle Corporation 
of South Milwaukee, Wisconsin, are built to withstand rugged use, 
but the company experienced shipping damage when reclosers were 
packed in boxes because porcelain bushings often broke under rough 
handling and oil leaks developed as the result of inadvertant “upside- 
down” loading. 

Wirebound Crates have solved these shipping problems. Wirebounds 
are tailor-made for the Kyle reclosers in such a way that jolts and 
shocks are absorbed by the container itself. And when freight handlers 
actually see the recloser inside the crate, upright handling and loading 
naturally follows. 

Moreover, Wirebound’s time-tested combination of steel wire and 
thinner wood reduce shipping costs, bring important shipping room 
economies in low initial cost and speed of assembly. Just three 
minutes elapse from the time a recloser is placed on the crate base 
until the completed unit is ready for shipment — in safety! Shipping 
room space is conserved, too, because Wirebound wrap-around sides, 
bases and tops are stacked flat. 

Today, all Kyle reclosers are shipped in Wirebounds and damage 
claims are negligible! To learn more about the benefits you, too, may 
receive by switching to Wirebounds, fill outand mail the coupon below. 


MAIL THIS COUPON TODAY! 


WIREBOUND BOX MFG. ASSN. 
Room 1840, Borland Bidg., Chicago 3, Illinois 


() SEND COMPLETE LITERATURE () SEND A SALES ENGINEER 
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St., New York 22. The building is an unusual structure, serv- 
ing a double function. In addition to housing the company’s 
New York staff, it serves as a permanent demonstration center 
for numerous applications of glass in fiber form. 













The Gibson Refrigerator Co., Greenville, Mich., has pur- 
chased the plant and warehouses of the Murray Corporation 
of America in Belding, Mich. This transaction will provide 
new facilities comprising 150,000 sq ft which will be used to 
further increase production of refrigerators and electric ranges. 













Insulation and Wires Inc. has opened two new ware- 
houses to serve west coast manufacturers of electrical equip- 
ment—one at 2043 Sacramento St., Los Angeles 21, and the 
other at 6 Moss St., San Francisco 3. These new warehouses 
will increase to eight the number of IWI distributing ware- 
houses. 



















|. The New York office of C. P. Clare & Co., Chicago, has 
moved from present quarters to Suite 310 in the same building 
at 420 Lexington Ave. (Graybar Building). 












The Lamp Department of the General Electric Co. has 
purchased 26 acres as a site for a fluorescent lamp factory 
situated southeast of Circleville, Ohio. According to G-E, con- 
struction of the factory will start the early part of this year 
and manufacturing is planned for the end of this year. 

















The Foxboro Co. Ltd. has opened a new building in 
Montreal, Canada. It is said to be the largest plant in Canada 
devoted to the manufacture and sale of industrial instruments. 
The Canadian company is affiliated with the The Foxboro Co. 
of Foxboro, Mass., and was established in March, 1933. 















The United Electric Controls Co. has moved from 79 A 
St., South Boston, Mass., to new and larger quarters at 85 
School St., Watertown 72, Mass. 






ENDURANCE 


i yoy 8 


The Carolina Industrial Plastics Corp., Mt. Airy, N. C., 
a producer of thermoplastic insulated wire, is now in the proc- 
ess of constructing five new buildings. The first of these is 
now ready and the second is nearing completion. 








Telex, Inc., Minneapolis, Minn., is now constructing a 
| major addition to its hearing aid laboratory as part of its 
WHERE | expansion program. This annex will contain 10,000 sq ft. 


Construction of Ward Leonard Vitrohm J. Gordon Lippincott & Co., Inc., industrial designers, 


Rheostats permits use of smaller sizes New York City, will now be known as Lippincott & Mar- 
gulies, Inc. This announcement was made jointly by Walter 


ine 6A large number of solid rectangular con- | P. Margulies and J. Gordon Lippincott, senior officers. 
tacts, imbedded in vitreous enamel on a 
I pressed steel base, fit Ward Leonard Rhe- ASSOCIATIONS AND SOCIETIES 
Matt ostats for high watt capacity and long, 
continued service. Size for size, no other | Wigton Heads NMTBA Electrical Committee 
Re rheostat will perform a similar duty. | W. B. Wigton, electrical 
Ward Leonard Rheostats are “Result- | — engineer, Cincinnati Planer 
Engineered”. By modifying a basic de- Co., Cincinnati, has recently 
; . ‘been appointed chairman of 
sign, Ward Leonard can often give you the committee on electrical 
the results of a special ... for the price of problems of the National 
a standard. Machine Tool Builders’ Asso- 
: ciation, succeeding Ed Rivoira, 
Write for Rheostat Catalog. Ward electrical engineer, Cincinnati 
Leonard Electric Co., 34 South St., Mount Milling Machine Co. 

Vernon, N. ¥.. Ofices in princi at Other members of the com- 
fU.S ‘ dc d ipal cmses mittee are: W. E. Happel, 
or U. 5. an anada. electrical engineer, Landis 
Tool Co., Waynesbore, Pa.; 
WA ay LEQ NA wh W. B. Wigton R. Percival, manager Machin- 
ery Electrification, Inc., Wor- 
F iq F % T ~ | kK kK H yl PA h | cester, Mass.; R. C. Heinmiller, electrical engineer, Foote-Burt 
Co., Cleveland; J. J. Jaeger, research engineer, Pratt & Whitney 

RESISTORS - RHEOSTATS - RELAYS - CONTROL DEVICES Division, Niles-Bement-Pond Co., West Hartford, Conn. 
Mr. Wigton also has recently accepted the appointment of 
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Bert T. Anderson, electrical 
engineer, Sundstrand Machine 
Tool Co., Rockford, Ill.; Don 
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Q). Will Your Spring Costs 


BE HIGHER OR LOWER 


w 1948? 








VOLE - 
JANTA A 
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AN. Higher prices on many parts and 
assemblies needed by the manufacturer pre- 
sent a serious problem in holding the price 
line on the finished product. Only by careful 
specification and purchase of materials can 
you achieve production economy. Unit costs 
can be controlled by taking advantage of the 
services of skilled engineers to assist you, 
without obligation. 

Lewis Spring engineers have saved manu- 
facturers thousands of dollars by recom- 
mending and supplying the most practical, 
as well as the most economical, springs for 
particular jobs. 

Many times, Lewis engineers find manu- 

facturers using expensive, close-tolerance 
springs where a more economical spring 
would serve the purpose just as well. 
* To lower your spring costs in 1948, have a 
Lewis representative check the spring re 
quirements of the job to be done. He’ll rec- 
ommend a practical, economical spring de- 
sign for you. No obligation, of course. 


LEWIS SPRING & MFG. CO. 






OQ 


PRECISION 


| THE FINEST LIGHT SPRINGS AND WIREFORMS 
' OF EVERY TYPE AND MATERIAL 
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2646 NORTH AVENUE, CHICAGO 47, ILL. 


COMPACT 


construction 


New Contactor has maximum capacity 
for minimum space, and long life 


With a minimum of parts, Ward Leonard’s 
new size #1 a-c solenoid contactor is un- 
usually compact. Assembly in your prod- 
uct is simplified by fact that contactor 
was designed to meet machine tool re- 
quirements. Adaptable to many applica- 
tions where space is limited. Easy to look 
at, but doesn’t need looking after. 

Ward Leonard contactors are “Result- 
Engineered”. By modifying a basic de- 
sign, Ward Leonard can often give you 
the results ofa special ... for the cost of 
a standard. 

Write for Contactor Catalog. Ward 
Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 
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TORS « RHEOSTATS + RELAYS + CONTROL DEVICES 


TOUGH FASTENING JOB 
« 


(Illustrated) 

Model 121 

Chicago Automatic 
Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicogo Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ , 


Attention: Manufacturers of 


Small Appliances — 


Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
perienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 


chairman of a subcommittee on machine tools of the general 
industry applications committee of the American Institute of 
Electrical Engineers. Serving with him are Bert T. Anderson 
and Don R. Percival of the NMTBA committee, and also R. £ 
Stroppel of the Tool Steel Gear & Pinion Co., Cincinnati; E. F 
Mekelburg of Square D Co., Milwaukee, Wis.; L. W. Herchen- 
roeder of Westinghouse Electric Corp., Pittsburgh; and J. M. 
Delfs of General Electric Co., Schenectady, N. Y. 

This committee has sponsored a session with four papers at 
the Winter Meeting of the AIEE held in Pittsburgh, January 
26 to 30. It is also planning to sponsor a session before the 
Northeastern District Meeting of the AIEE in New Haven 
\pril 28 to 30 


Joint Electron Tube Council Elects Graham 


Virgil M. Graham, director of technical relations for Sylvania 
Electric Products Inc., Flushing, N. Y., is the new chairman of 
the Joint Electron Tube Engineering Council, co-sponsored by 
the Radio Manufacturers Association and the National 
Electrical Manufacturers Association. The council was estab- 
lished in 1944 to standardize data and engineering practice for 
electron tubes. O. W. Pike, of General Electric Co., is the 
retiring chairman. 

Mr. Graham has been active in the Engineering Department 
of the Radio Manufacturers Association since its inception and 
has served as an associate director of that department for 
twelve years. He is a Fellow and director of the Institute of 
Radio Engineers and has been chairman of the IRE-RMA 


Rochester Fall Meeting Committee since 1929 


Nuffer Heads Vacuum Cleaner Manufacturers 


Joseph H. Nuffer, head of Air-Way Electric Appliance 
Corp., Toledo, Ohio, is the new president of the Vacuum Cleaner 
Manufacturers’ Association. He was elected at the recently held 
annual meeting in Cleveland to succeed Bret C. Neece, vice- 
president, Landers, Frary & Clark, New Britain, Conn. Mr. 
Nuffer was succeeded as vice-president by George H. Scott, 
president of Scott & Fetzer, Cleveland. C. G. Frantz, president, 
Apex Electrical Manufacturing Co., Cleveland, was re-elected 
as secretary-treasurer, beginning his 29th consecutive year, 


SPI Annual Meeting Announced 


Annual meeting of The Society of the Plastics Industry will 
be held May 20 and 21, 1948, at Atlantic City, N. J. The head- 
quarters hotel will be the Ambassador. A program of technical 
and business sessions has been set up. 

The SPI board of directors has decided to hold the conference 
separately from the National Plastics Exposition to enable 
industry leaders to concentrate entirely upon the conference 
meetings. The Third National Plastics Exposition itself will 
be held at Grand Central Palace, New York City, from 
September 27 to October 2, 1948. 


ASRE Elects Turpin . 


The American Society of Refrigerating Engineers has elected 
M. C. Turpin as secretary of the society at its recent 43rd annual 
meeting in December. He has been acting secretary since 1947. 

Mr. Turpin had formerly been with the Westinghouse Electric 
Corp. since 1909. Among other positions he had been sales 
manager in the merchandising department for 15 years and was 
for many years engaged in the preparation of technical literature 
and articles for the company. In addition to his position as 
secretary of the society, he is also secretary of all ASRE 
Technical and Standards Committees. 


PMMA Elects Hoover; 
Announces Research Progress 


John R. Hoover, vice-president, B. F. Goodrich Chemical Co., 
Cleveland, and Dr. D. S. Frederick, vice-president of Rohm & 
Haas, Philadelphia, were re-elected president and vice-president, 
respectively, by the Plastic Materials Manufacturers Associa 
tion at its recent annual meeting. F. H. Carman was re-elected 
secretary and general manager. 

A progress report onthe research program sponsored by 
PMMA at the Massachusetts Institute of Technology was give 
during the meeting. This project, now entering its third year, 
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Remember these 
DVANTAGES 


Ease of Actuation . . . balanced, 
and light in weight, Con-tac-tors 
operate with little energy. 


Positive Contact . . Honeywell 
switches are sealed against dust, 
gases, corrosion. No danger of 
arcing or fouled points. 


Long Life . . . fewer moving parts, 
simplified assembly means de- 
pendable, economical operation. 


Variety of Types . . . means wide 


range of applications, increased 
design opportunities. 





day in..day out service 


SWITCHING 
TROUBLE! 


Dictaphone machines — outstanding for depenc 
ability — use three Honeywell Mercury Switches 
Upper left circle: safety switch Upper right 
dictating start-stop switch. Below: on-off switch. 





NO appliance is better than the switch that operates it!...at least not in the mind 
of the user. Electronic dictating machines are an example. They’re expected to be 
ready for day-after-day use—use that often means abuse, when dozens of switching 
cycles sometimes occur while a single letter is dictated. To prevent this kind 
of operation from making switches the Achilles heel of their machines, 
Dictaphone Corporation set up rigid demands for the switches they use. 


When Honeywell Mercury Switches were selected for the job, it was proof 
again of their superior features. With their thousands of applications, 
look at Honeywell Switches from the standpoint of your own individual 
requirements. Tiny and compact, they take less space, are adaptable to unusual 
mountings. There are no moving mechanical parts, fouled contact points 
cannot occur, and the complete Honeywell line includes more than 60 standard 
switch models. Send today for the Mercury Switch catalog or the services 
of a Honeywell engineer. Minneapolis-Honeywell, Minneapolis 8, Minnesota. 
In Canada: Toronto 12, Ontario. 
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PUNCHINGS 


Paper, silk, Nylon, Rayon 
oe Cambric, Canvas, F ~agl 
Silicone varnished Fiberg 
Combined Slot ineutations 
Fibron Plastic Sheeting 
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is directed toward a fundamental study of the engineering prop-r- 
ties of plastics. An important part of the project has been 
the development of a new testing machine, which is said to be 
the first of its kind to take advantage of recent design develop- 
ments, particularly the use of servomechanisms and electronic 
controls. 

This machine permits the precise measurements of physical 
properties of plastics, .taking into consideration the importance 
of time as a primary function; it provides constant rates of 
stress, strain, crosshead motion, load application, and permits the 
continuous testing of a sample from tension to compression. 

The work at MIT is being conducted by a steering committee 
composed of Dr. D. S. Frederick for PMMA and Professor 
A. G. H. Dietz of MIT. 


SPI Holds Low-Pressure Industries Meeting 


The low-pressure industries division of the Society of the 
Plastics Industry held its third annual technical session and 
exhibit at the Edgewater Beach Hotel, Chicago, January 15 
and 16, 1948. Among the papers on the program were “Economics 
of Reinforced Plastics,’ W. Burdette Wilkins, consultant: 
“Evaluation of Thermoset Laminated Sheet Products,” Dr. F 
L. Minnear, Shellmar Products Corp.; “Developments in 
Catalysis and Processing of Polyester Resins,” D. G. Patterson, 
American Cyanamid Co. (co-author, Dr. J. D. Robinson) : 
“New Developments in Polyester Resins,” Dr. H. L. Gerhart, 
Pittsburgh Plate Glass Co. 


National Electronics Conference Proceedings 


A total registration of 2,475 marked the National Electronics 
Conference at its annual meeting at the Edgewater Beach Hotel, 
Chicago, on November 3-5 inclusive. Wide interest was shown 
in the 20 technical sessions at which a total of 78 technical 
papers were presented. 

Publication of the “Proceedings of the 1947 National Elec- 
tronics Conference” is under the direction of T. J. Higgins of 
the Illinois Institute of Technology. The majority of the 
papers presented at the conference will be included. Copies may 
be ordered at $4.00 each from R. E. Beam, secretary, in care of 
the Electrical Engineering Department, Northwestern Univer- 
sity, Evanston, III. 


Calendar of Meetings 


Feb. 2-6—54th Annual Meeting in conjunction with the 
Heating and Ventilating Exposition, American Society 
of Heating and Ventilating Engineers, Commodore Hotel, 
New York City. 

Feb. 10-11—Annual Meeting, Pressed Metal Institute, 
Hotel Statler, Buffalo, N. Y. 

March 1-4—Spring Meeting, The American Society of 
Mechanical Engineers, St. Charles Hotel, New Orleans, 
La. 

March 1-5—1948 Committee Week and Spring Meeting, 
American Society for Testing Materials, Statler Hotel, 
Washington, D. C. 

March 14-18—Winter Convention, National Electrical 
Manufacturers Association, Edgewater Beach Hotel, 
Chicago. 

March 15-19—6th Annual ASTE Industrial Exposition, 
sponsored by the American Society of Tool Engineers, 
Public Auditorium, Cleveland. 

March 15-19—1l6th Annual Meeting, American Society 
of Tool Engineers, Public Auditorium, Cleveland. 
March 18-19—Fourth Annual Meeting and Magnesium 
Exhibit, The Magnesium Association, Pennsylvania Hotel, 
New York City. 

March 22-24—1948 Chicago Production Show and 
Technical Conference, Chicago Technical Societies Coun- 
cil, Stevens Hotel, Chicago. 

March 22-25—Convention and Exhibition, Institute of 
Radio Engineers, Hotel Commodore and Grand Central 
Palace, New York City. 


For additional news of coming meetings 
and expositions, see preceding items in 
this section. 
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Single Blower Units 


LOW POWER CONSUMPTION 
NOISELESS « NO RADIO INTERFERENCE 
OPERATE EFFICIENTLY UNDER MOST 
SEVERE CLIMATIC CONDITIONS 











Heinze also makes Double Blower 
Units—Universal AC DC Motors ; 
— and the tiny Type F Shaded : 
Pole Induction Motor. é 





einze Electric Co 


685 Lawrence Street 


LOWELL, MASS 













































plus marimam 
INSULATION PROTECTION 


3 CU Where space is limited and physical as well as high 
ra eakable 4 el dielectric strength are insulation requirements, you will 
sa “4 find the efficient, economical answer among these fabric 
—— SWITCHES base, extra-thin flexible varnished insulations. 


IRVINGTON varnished SILK 


— has the necessary elasticity for wrapping irregularly 
S AMP — shaped small coils. Available from .002” to .008”. 


| systems: IRVINGTON varnished NYLON 
hale dry: — ideal for use where moisture resistance must be com- 
a | bined with light weight. Thicknesses, .003” to .008”. 


~~ soaree: 
Geviess. IRVINGTON varnished RAYON 


20 AMP —for — has the greatest tensile strength of the extra-thin 
vending ma. a elevators: con. | |  insulations. .003” to .008” thicknesses. 
Potion: tire ji t ston. || IRVINGTON thin varnished CAMBRIC 


alarms. : $ 8 
machinery; com. — base cambric is woven from fine, long fibre threads. As 





road signals. agsteetion a result this insulation has good tensile strength. Avail- 
ore safety, | able from .003” to .005” 
en charged — D = : ™ 
OOL’S Patented con- 
struction insures millions Other thin IRVINGTON insulations: varnished papers, 
creel ery without a varnished Fiberglas, Silicone varnished Fiberglas 
a ao Uniformly coated with specially formulated IRVING- 
Here are mercury switch- ‘ TON insulating varnishes, these extra-thin insulations 
oo ceneaten t —— have excellent dielectric properties plus the durability 
See for yourself ab o> and mechanical strength provided by the base fabrics. 
perior performance. ; Developed to meet the requirements of compact electrical 
Quick deliveries! Write } equipment, they are used to insulate small windings, 
aap. ' miniature motors, and tiny parts without sacrificing 
electrical protection. 
$5 AMP mo tor Write for full information and generous samples of 
dustrial tureaees: extra-thin IRVINGTON varnished insulations. 


controls: 65 AMP — extra 
machinery heavy duty: ideal 
t for heavy ¢ yo for motor starting 
and other types of 
tough jobs — no 
relay required 


CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 
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ELKHART, INDIANA 
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DETAILS EXPLAINED 
IN CATALOG NO. 47 


eee Ril Ml ee melee 
TT Ml ett ae ea Te 
re at eet Talla) 
Units. Quickly set up and adjustable, these 
units may be used separately or with standard 
perforating equipment. The advantages pro- 
WaT [T-Meter] ee 
TCT Mr Mesa ee Metis mele 
uel: he CM ae lu les Mile f 
...in many cases, on the press. Production econ- 
Tee eM) lett Mail tele 
TTT PS ea 
groupings spreads initial cost. 


It makes sense to look into the use of Whistler 
Adjustable Dies for all perforating, notching, 
slitting or rounding operations. 
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Now Available 


For Immediate Delivery 


Now, you can order—and promptly receive—a new, moderately 
priced print-making unit that gives you these 5 new advantages at 


no extra cost: 


1. SPEED. In 25 seconds an Ozalid Streamliner reproduces 
your engineering drawings...or anything typed, drawn, 
printed or photographed on translucent paper. 


2. EFFICIENCY. You always get an exact-size positive (not 
negative) copy direct from your original ... produced in 2 
quick steps— Exposure and Dry Development. 


3. ECONOMY. An 812” x 11” print costs you less than one 


New Ozalid Streamliners 





and a half cents per copy. 


4. VERSATILITY. The lines and images on your original can 
be reproduced in black, blue, red, sepia, yellow...on paper, 
cloth, foil, film, or plastic. 


5. SIMPLICITY. Anyone can be the operator. Place your orig- 
inal on Ozalid paper and feed into the Streamliner; that’s 
95% of the job. 





Now an easy desk job. You remain seated, relaxed. All 
controls within easy reach. Prints are delivered on top, com- 
pletely dry. Another advantage: You can install your Stream- 
liner in any drafting room or office. Only 6 square feet of 
floor space is required. 


Expanded Production Facilities Now Permit 
Immediate Delivery 


Thousands of Streamliners already installed. The following 


list is a typical cross-section of users: 


Armstrong Cork Company 
Bethlehem Steel Corp. 
Bloomingdale Brothers 
Bulova Watch Company 
Chris Craft Corporation 
Chrysler Corp. 

Columbia Broadcasting System 
Dun & Bradstreet 

E. I. DuPont 

General Electric Co. 
General Motors Corp. 


Montgomery Ward Co. 
New York Central Railroad 
Northern Pacific Railway Co. 
Pan American Airways, Inc. 
Paramount Pictures, Inc. 
Parke, Davis & Co. 
Pittsburgh Plate Glass Co. 
Remington Rand 

Scovill Manufacturing Co. 
E. R. Squibb & Son 
Standard Oil Co. 

Swift & Co. 

Westinghouse Electric Co. 


International Harvester Co. 
Lever Brothers 
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A minute ago—engineering drawings. Now she’s produc- 
ing beautiful Ozalid Dryphotos in seconds, in exactly the 
same manner. Note the size: Ozalid prints can be up to 42” 
wide, any length. You can reproduce advertising posters, 
accounting reports— the work of all departments. 


MAIL COUPON TODAY FOR FREE BOOKLET 


| 0 l ALI D Division of General Aniline & Film 


Corporation, Johnson City, New York 


Gentlemen: Please send free, 24-page, illustrated booklet... 
showing all of Streamliner’s uses and 10 types of Ozalid 


7 
| 
| 
| 
! 
| 
| 

prints. 

Name ih tated | 
| 

Position | 

Company 7 

Address___ ae | 
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Ozalid in Canada — Hughes Owens Co., Ltd., Montreal 






the modern 
refrigerator proves 






the efficiency of 





On these pages are illustrated typical refrigerator 
assemblies that have been simplified, improved and 
reduced in cost with Shakeproof Fastenings. Developed 








jointly by Shakeproof Engineers and Refrigerator 
Designers and Production Men, these fastening 





applications demonstrate the improvements that can 
be achieved by close co-operation between 
manufacturers and fastening specialists. This free 
fastening service is available to all 


manufacturers on request. Write today! | 





2501 NORTH KEELER AVENUE 


CHICAGO 39, ILLINOIS 





Whether it’s 
WARMING or COOLING 


you ve got to move HEAT 


aq 


gives faster heat transfer 


Manufacturers of heating, air conditioning, and 
refrigeration equipment find that Alcoa Alumi- 
num is often the answer to a_ heat-transfer 
problem. Aluminum moves heat fast. 

And they have found the easy formability 
and castability of lightweight aluminum im- 
portant in designing compressor parts, heat 


exchangers, cooling fins, ventilating ducts, and 


ee 7 He Bee 


other equipment. In freezing and refrigeration 
equipment aluminum is used for box liners, 
evaporators, accumulators, and tubing in home 
and commercial units. Aluminum is sanitary 
and friendly to food. 

Alcoa Aluminum is easy to fabricate in a 
variety of ways, is lightweight, attractive, and 
easy to maintain—combines these characteris- 
tics with high thermal conductivity. For ad- 
vice on the use of aluminum, call your nearby 
Alcoa office, or write ALUMINUM COMPANY OF 


AMERICA, 622 Gulf Bldg., Pittsburgh 19, Penna. 


Uy Me, fe ee oes ee ee ee. 
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OHIO GENERAL PURPOSE MOTORS 
range from 1/30 to % H. P.— for 
split phase, polyphase, capacitor 
and direct current operation. 





A good mixer makes a lot of dough 


Ingredients for commercial production of bread 
and cake are on a grand scale: flour... milk... 
yeast or baking powder, etc. are measured in 
pounds, not ounces. 


These big mixing jobs are handled by 20-quart 
Readco vertical mixers. Power to turn the beater 
in the mixer shown above at a constant speed under 
heaviest loads is provided by a 1/3 H.P. Ohio gen- 
eral purpose motor. Mounted in the base at “A”, 
it balances weight distribution, eliminates vibration. 
Drive is through a V-belt at “B” and transmission 
head at “C”. 


The machine's utility is doubled by a power 
take-off at “D”. With attachments, the Readco 
mixer does many odd jobs—from grinding poppy 
seeds to squeezing orange juice. 


A leading bakery equipmem manufacturer to- 
day, the Read Machinery Division of The Standard 
Stoker Company built the first cake mixing machine 





THE OHIO ELECTRIC MFG. CO. 








FEBRUARY 1948 





to use planetary mixing action over 38 years ago. 


Product reputation hinges upon the depend- 
ability of its components. For more than 25 years 
leading manufacturers have relied on Ohio general 
purpose small motors. Make Ohio your supplier too. 









5905 MAURICE AVENUE @ CLEVELAND 4, OHIO 
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FROM A STERILIZER 


MAYBE THERMOTECHNICS CAN 
SOLVE YOUR HEAT CONTROL 
PROBLEMS, TOO 


Anchey@ ata 


Close temperature control is vital in 
the sterilization of surgical instruments exposed to dangerous 
bacteria. Fenwal Thermotechnics overcame a serious temper- 
ature lag difficulty for a sterilizer manufacturer by inserting a 
cartridge THERMOSWITCH* in a brass well properly located 
in the sterilizer. This example of Thermotechnics points the 
way to better control of your temperature variables. Call in 
Fenwal early in your planning. 


THERMOSWITCH* Controls best combine 
sensitivity and ruggedness 


Non-expanding Strut 


Providing close control of temperatures ranging from —100° 
to 600° F., THERMOSWITCH* Controls also are highly 
resistant to shock and vibration, and completely enclosed against 
dust, gases and vapors. Eleven basic types fit THERMO- 
SWITCH* Controls to a wide range of applications: in closed 
gas or liquid systems; in ovens, ducts, warming and cooling 
cabinets, etc.; in liquids and vapors; and for many other labo- 
ratory and industrial uses. 


GET ALL THE FACTS 


Specifications, test results and application data, which prove 
that Fenwal THERMOSWITCH* Controls meet all your re- 
quirements, make our latest bulletin well worth reading. Write 
for your copy today. Fenwal, Incorporated, 51 Pleasant Street, 
Ashland, Massachusetts. 


W all Insulation 


Contact Points 


| 


BUILT TO STAND ENCLOSED 
VIBRATION 012" BI-METALLIC 
Showing the amount of mo- ; 
tion in the switch element of a 
THERMOSWITCH* as com- 
pared with two other types 
of thermostat when  sub- 
jected to an _ oscillatory 
motion of 1/10” at 2000 
cycles per minute. 


Expanding Shell 


THERMOSWITCH’* 


Temperature Controls .. . Over-Heat and Fire Detectors 


SENSITIVE... but only to heat 


Temperature Adjusting Sleeve 


*Reg. U.S. Pat. Off. 
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precision-made Callite composite contacts 
for modern mass produced equipment 


Your modern mass orn techniques need ing” of contacts from ore to finished product 
the economy and efficiency of Callite composite has surpassed anything the market can produce. 
contacts. You need them, today more than ever, That's good to remember when you're planning 


to establish solid markets for your product 


: 7. contacts for your equipment. Our great pro- 
against all competition. y 3s 8 P 


duction facilities can service your current opera- 


Callite composite contacts—resulting from years tions as quickly as you require. For special 
of engineering research and field tests — are contact problems, call on us for advice based 
ideally suited to the newest methods for welding 0" the widest field experience in the industry. 
to contact arms. Purer metals, superior work- 
manship, closer tolerance control—all assure you 
of the finest, most dependable contacts to im- 
prove the performance of your own products. 


Facilities also available for welding contacts to 
customers’ parts. Mail coupon now for complete 
catalog of standard and special contacts of 
tungsten, molybdenum, silver, platinum and 
For more than 30 years, Callite’s “pure-breed- alloys of these and other metals. 


CLIP AND MAIL TODAY 


CALLITE TUNGSTEN CORPORATION 
Whether your contact requirements are aw 547 Thirty-ninth Street, 
for screws, rivets, composites, inlays 
or special forms — in tungsten, molyb- 
denum, silver, platinum, palladium and () Please send Catalog No. 152 at once. 
alloy combinations of these metals — 
you can depend on Callite for superior 0) Ask representative to call on 
contacts. Callite will design and manu- 
facture special contacts for your speci- 
fic needs. Callite Tungsten Corporation, 
547 Thirty-ninth Street, Union City, New 
Jersey. Branch Offices: Chicago, Illinois; 
Cleveland, Ohio. Cable: ‘Callites’’. 


Union City, New Jersey 
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| SPECIAL ELECTRICAL PORCELAINS 


Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL 


MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


SR See lee Te 


AKRON 14, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, iLL 


KNOX PORCELAIN CORP 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., 


EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST. TRENTON 5, N. J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


without premium cost 


Special Electrical Porcelains are a highly versatile 
series of compounds. They are custom-produced 
according to carefully developed formulae. In- 
gredients — various clay blends, feldspars, flints, 
etc.—can be varied to produce a wide range of 
physical properties without loss of the inherent 


electrical insulating properties. 


Special Electrical Porcelains can be economically 
furnished in small quantities due to type of die 
required. Where large quantities are involved, 
multiple molds, semi-automatic or fully automatic 
procedures are followed to gain mass production 


economies. 


Any of the companies here listed will be glad to 
give you specific details on properties and 
applications of this ideal, modern, 


low-cost insulation. 


PRACTICAL ECONOMY 
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LOOKING FOR A METAL 
THAT “DOESN’T EXIST?” 


* 
Perhaps Fansteel can 
make it for You! 


Design engineers often find themselves up against a problem that 
apparently has no answer: the need for a metal or part with a combina- 
tion of properties not found in any commonly known metal or alloy. 

For example, high electrical or thermal conductivity; combined with 
strength and resistance to abrasion or impact; high strength combined 
with resistance to heat or corrosion; extreme density and strength 
combined with machinability. 

By powder metallurgy and special alloying techniques Fansteel has 
methods for combining into one material almost any desired group of 
properties or characteristics, and to supply this material in semi- 
finished or finished parts. 

Why not take these “impossible” problems up with Fansteel while 
they are still in the design stage? It is highly probable that we have on 
hand or can make up for you exactly the metal you need and fabricate 
it to your requirements. Fansteel Metallurgical Corporation, North 
Chicago, Illinois. 


PURE METALS 
Tungsten, Molybdenum, Tantalum and Columbium in sheet, 
rod, wire and special shapes and parts. 


POWDER METALLURGY PRODUCTS 
Finished or semi-finished shapes and parts of special analysis 
to achieve high strength, density, electrical conductivity, re- 
sistance to wear, impact, heat, erosion, or combinations of 
these and other properties. 


COPPER BASE ALLOYS 
Copper alloyed with other elements, to combine high conduc- 
tivity with strength, elasticity, resistance to heat, impact or 
wear. Available in bars, rod, sheet, strip, castings, forgings, 
finished or semi-finished parts, for electrical hardware, current- 
carrying springs, resistance welding electrodes, dies and 


fi : 

— PRECISION CASTINGS 
In Fansteel 500 Metal, highly resistant to wear, corrosion, heat 
and impact. 


In Controlled Metallurgy 
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AMP ‘'Pre-insulated’’ 

terminals with ‘‘Dia- 

mond-Grip"’ insulation 

support. Insulation per- 

manently bonded to the ‘ . 

terminal. AMP continuous strip sol- 
derless terminals for AMP 
Automatic Wire Termina- 
tor. Designed for high- 
speed mass production. 





To be imitated 
is flattering! 


On this page are several of the significant de- 

a oe: ol velopments in solderless wiring by Aircraft- 

ay sath alld ont wemnden Marine Products Inc., which have seen to be 
oe of inestimable value to industry. 

Each of these AMP products is carefully pat- 
ented, or is being patented, for your protection 
—and ours. 

Each of these AMP products has been con- 
sidered worthy of imitation at one time or an- 
other, and in some cases such imitations have 
—_ bought unwittingly as the equal of AMP 

esigns. 

Aircraft-Marine Products Inc., as no other 
company, has made basic advances in the field 
of solderless wiring — the industrial record of 

a i our unique developments speaks for itself. The 

— 0 qvick disconnecting patented and exclusive products shown here, 

So kee, together with others bearing the AMP trade- 

-v ne-yo ngeaaaamaacs mark, are your assurance of the finest in termi- 
nal design, tooling, sales engineering, and low 
cost installation. 


AIRCRAFT-MARINE PRODUCTS INC. 
1504 N. FOURTH STREET, HARRISBURG, PENNSYLVANIA 
Sole Canadian Aepreseniui.ve: 
F. Manley & Sons, Ltd., 82 Adelaide St., E.,Toronto. Ont., Canada 

AMP ‘'Piasti-Grip’’ ter- 
minals — the pre-insu- * 
loted terminal designed 4 “PRECISION ENGINEERING 
for low cost, R F 
production. 


APPLIED TO THE END OF A WiRE™ 


*many of which are patented for your protection. 
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Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tubes 


Oo Sawed, milled, and drilled 
piece, fabricated from fabric- 
base, Taylor Phenol Fibre sheet 
stock. Combines strength with 
good insulating qualities. 


ee) Part designed and machined 

using Taylor Phenol Fibre rod 
as the basic shape. Rods sup- 
plied either ground from sheet 
stock or molded. 


© Switch spacer, made from 
paper base grade of Taylor Phenol 
Fibre tubing. Fine machine- 
ability, dimensional stability, 
and electrical properties are 
characteristics of Taylor tubes. 
Supplied either rolled or molded. 


From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special purpose 
and calls for a laminated plastic with special characteristics. Their 
common feature is light weight with great strength. In addition, they 
have insulating, electrical, and dielectrical properties unequalled by 
any other material. 


Having been in this business for more than fifty years, Taylor also has a 
stock of standard tools for turning out such things as plain washers and 
shoulder bushings in so many different sizes that the chances are good 
that the size you need is in stock and your fabricated part can therefore 
be made more quickly and more inexpensively. 


Whatever your problem, our engineers will gladly tell you, without 
obligation, exactly what Taylor Laminated Plastics can contribute to its 
solution. Write us today, sending sketch or blueprint. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA 
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Offices in Principal Cities Pacific Coast Plant: LA VERNE, CALIFORNIA 
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ANY WAY YOU LOOK AT IT... FEDERAL NOARK Motor Starters cut maintenance costs! 
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BALL BEARING ACTION insures smooth operation, prevents, 
failures in the Federal NOARK Motor Starters. The only moving 
part, a solenoid, rides on ball bearings—right where they count! 


Mechanical trouble can’t develop . . . breakdowns can’t happen! 


Instantaneous choice of manual or automatic posilive reset. 


| u 6 e Simplified RESPONSIVE ELEMENT 
e Immediate CONTACT RENEWAL 


e Instant COIL REPLACEMENT 


N y 
“a aaa Ex ive Ultices 50 Paris treet Newark 
0, l Ay Plants Hartford, Conn Newark, N oo 
St. Louts, Mo L. 2. Gay, N.Y 


SALES OFFICES IN PRINCIPAL CITIES 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls + Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards * Bus Duct 
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For a high Safety factor 


the Springs are of SEYMOUR 
PHOSPHOR 
BRONZE 












Springs: 
Wallace Barnes 





Safety Valve: 1 
Beaton & Cadwell | 
| 
| 


With the pressure on and temperature mounting in a modern hot water 
storage tank, everything depends on the reliability of the safety valve. Be- 
cause positive and dependable operation is vital, Seymour Phosphor Bronze 
is a natural choice for the springs used in this assembly. Seymour Phosphor 
Bronze will undergo long-continued flexures and tension without loss of 
efficiency. Highly corrosion resistant, of excellent spring qualities, Seymour 
Phosphor Bronze is the ideal alloy where a high safety factor is imperative. 


Seymour Phosphor Bronze is available in Sheet, Wire, 
and Rod. Write for catalog containing specifications. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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NONFERROUS ALLOYS SINCE 1868 
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is Adaptable..- 
Easy fo 


Felt comes in a wide range of densities, 
thicknesses, qualities . . . can be proc- 
essed to almost any consistency, from 
downy softness to the hardness of sea- 


soned maple board. 


Designers and engineers find felt valu- 
able for its many other features, too: cuts 
with a clean, non-fray edge... retains 
high resiliency for a long time under 
tough conditions . . . high break- 
ing point... not hurt by 
normal atmospheric condi- 


tions... can be used freely 


Design into a 


Product 


in presence of gasoline and oil... 
deadens noise . . . built for budgets as 


well as blueprints. 


Get full details now from The Felters 
Company. And for sure, quick ordering 
ask for your free copy of Felters Precision 
Cut Felt Parts Manual — it will save you 
many precious minutes every time you 


order cut felt parts. 


THE 


FELTERS 


COMPANY 
210-U SOUTH STREET, BOSTO 


Chicago, Detroit 
°, St. Louis 


N 11, MASS. 


Philadelphia, 


Offices: New York, Francisc 


Sales Representatives : San 


ELECTRICAL MANUFACTURING 


















Installing Nickel leads in a NYKELKROM 
troner heating element. 





lroner, manufactured by the Conlon Corp., 
Chicago, Ill. The heating elements are 
made by H. W. Tuttle & Company, 
Adrian, Michigan. 


EMBLEM OF SERVICE 
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These SOLID NICKEL leads 


resist heat...won'tembrittle 





NICKEL 48, ALLOYS 


Here is a better heating element 
for better appliances .. . 


Mrs. America may buy your 
product solely because of its 
beautiful appearance and clever 
design. But — if it doesn’t work 
well in her own home, she won’t 
put up with it for long! Per- 
formance makes your product 
stay sold. 


H. W. Tuttle & Company of 
Adrian, Michigan, know an elec- 
trical heating appliance is only 
as dependable as its heating ele- 
ment. So they perfected Nykel- 
krom* heating elements — ele- 
ments that deliver heat ina hurry, 
lots of heat, uniform heat, and 
heat for a long, long time. 


To insure long service life, 
connecting leads had to be made 
of a metal able to resist intense 
heat over long periods of time 
without embrittlement. In addi- 
tion, this metal had to be easy to 
punch and weld, and should 
have the lowest possible electri- 
cal resistance. 


Of all metals investigated, H. 
W. Tuttle & Company’s engi- 
neers chose Nickel as the mate- 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5S, N. Y. 


ea ee 


delivers 1400° of heat 


rial for connecting leads. For 
Nickel is unusually oxidation- 
resistant, rust-proof, has low 
electrical resistance, and is easy 


to punch and weld. 


In service, the Nickel leads 
have proved completely success- 
ful. Mr. H. W. Tuttle, Jr., Vice- 
President in Charge of Engineer- 
ing for H. W. Tuttle & Company, 
writes: “The Nickel leads have 
time and again proven their abil- 
ity to stand up with long, continu- 
ous use at temperatures as high 
as 1400°F.”’ 


This is but one of many ways 
that INCOo Nickel Alloys are daily 
adding to the value of fine prod- 
ucts. For information about the 
INco Nickel Alloys that can help’ 
you improve your own products, 
write for: “Individualized Inco 
Nickel Alloys.” INco’s Technical 
Department is always ready to 
serve you. 

For information about Nykel- 
krom heating elements, write to 


H. W. Tuttle & Co., Adrian, 
Michigan. 


*Reg. U. 8. Pat. Off. by H. W. Tuttle & Co, 








Bunting Cast Bronze Bearings are available in two general types—the Bunting 
Standard Stock Bearing (822 sizes) and Bunting Special Bronze Bearings—tailored 


to your design and alloy. 

Which from your view point is more desirable depends on several considerations 
Can you use our standard alloy Bunting No. 72 (S.A.E. 660) or is a special alloy in- 
dicated. Can you use our stock dimensions and tolerances or does your design require a 
special bearing made expressly for you? Are your quantity needs moderate? If so, 

f . Are 


the Bunting Standard Stock bearing offers you the benefit of other's volume 
your quantity needs substantial? If so, a spdcial Bunting Bronze Bearing will cost 


no more than a Standard Stock Bearing 
not penalized by a standardization for some other industry. Some bearing types 


have standardized to suit one industry and force other industries into straight- 
jacket designs, but Bunting Bronze Bearings offer freedom and latitude for the 


One thing to remember about Bunting Bronze Bearings is this—your design is 
design needs of every industry. The Bunting Brass & Bronze Co., Toledo 9, Ohio. 


Branches in Principal Cities. 
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These Bolts are undersize 


These Bolts are oversize 


Circle ® Bolts and Nuts... both standard 
and special...are manufactured on the latest 
precision machinery. They are held to close 
tolerances that assure easy installation and 
dependable service. 


BUFFALO BOLT COMPANY 


North Tonawanda, N.Y. 
SALES OFFICES IN PRINCIPAL CITIES 


ae Se 
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These Bolts are just right 
Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 


BOLTS 





...they are CIRCLE 
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AN AWARD WINNER IN THE NINTH ANNUAL 
ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTEST 
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_ Many different materials and 
components were required 
for the building of the Rock- 
ford Hy-Jector Plastics Mold- 
ing Machine. They included 





ALUMINUM 


The more automatic the machine, | “<=. 


CASTINGS 


the broader the designer’s needs | S222 cam onves 


CIRCUIT BREAKERS 
COILS 


It’s the design of a product that determines the possible applications for CONDUIT & CONDUIT FITTINGS 
‘al ; : Gnishes. Th ; CONNECTORS 
your materials, metals, parts, equipment or finishes. [he more automatic CONTACTORS 
: 7 CONTROLLERS 
the product, the broader the design specifications. | ier Nate ate ini 
Take for example the Rockford Hy-Jector Plastics Molding Machine ELECTRONIC CONTROLS 
: Piet ' ; ELECTRONIC TUBES 
here illustrated. Completely automatic in its production cycle, this ma- rane 
: : : . : FASTENINGS 
me somiane various electrical, mechanical and hydraulic elements. eran ae ie 
It’s “electronic” too by virtue of its built-in dielectric heating unit. FLEXIBLE SHAFTING 
a FUSES 
ELECTRICAL MANUFACTURING focuses on the engineering and HYDRAULIC CONTROLS 
design problems involved in the development of this machine and all ce 
other products, large or small, that are electrical in their MOTOR STARTERS 


OIL. SEALS & PLUGS 
PILOT LIGHTS 














TURING supplies the technical aids that are PLASTICS 
PUSH BUTTON STATIONS 
constantly sought by designers of all elec- PUMPS 
trically operated machines, appliances oaks 
and equipment. ree 
quip SOLENOIDS 

By stressing better product per-  STEATITE 

formance through more automatic - switcHEs 


operation, ELECTRICAL MANU- 
FACTURING builds ever broader 


markets for you, the advertiser! 


operation or function. ELECTRICAL MANUFAC. 
| 
: 


THE GAGE PUBLISHING COMPANY « Publishers to industry Since 1892 « 1250 Sixth Avenue, New York 20, N. Y. 
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KLIXON PROTECTORS 


For Motor Overheat and Burnout Protection 
Make KLIXON PROTECTORS a MUST 


Added facilities have increased the production capacity 
| on Klixon Protectors to where production capacity 
now exceeds demand. This means that motor 
manufacturers can get Klixon Protectors to 
fill their customers’ demands without excessive 
delays from long delivery. 


Users of electric motors no longer need ac- 
cept motors without Klixon Protectors on 
the ground that they are unobtainable. 
Klixon Protectors in motors eliminate 
ae? burnout problems. These 
ilt-in protectors prevent motors 
from burning out regardless of the 
overheating cause. If the motor be- 
comes overheated, the Klixon 
Protector snaps “off” the power 
before the motor reaches a dangerous 
: temperature. When it cools to safety, 
the protector snaps the power “on” 
again either automatically or by manual 
reset depending on the type of protector 
specified. Harmless momentary shorts or 
overloads do not cause nuisance tripouts. 
Insure product performance, eliminate 
costly repairs and replacements, specify 
motors with built-in Klixon Protectors. 
Remember, there is no longer a shortage 
of Klixon Protectors. They are available to 
motor manufacturers on reasonably short delivery. 
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Your “feast, Sir! 


hanks to this Sleeuing 


It's the clock that makes an automatic toaster pop 
up at exactly the right second. High heat . . . cur- 


rent leakage abrasion and wear——these are 
some of the clock lead insulation problems that 
make “‘never fail” insulation a necessity. 


In the new Universal Automatic Toaster, the leads 
from the clock assembly to the heating element 
are protected with double braided BH Fiberglas 
Sleeving, special treated for heat resistance up to 


1200° F. 


“We have found BH Fiberglas Sleeving to _be 


precise answer to an application requiringfesis 


BH 


*BH Non-Fraying Fiberglas Sleevings are n 


aNCg 


ade by n exclus ive Bentlev, 


Harris proce 


‘eS 
= 


against heat and current leakage, and dependability 
over a long period of time.’’ So say the makers of 


Universal Toasters. 


Try BH Fiberglas Sleeving in your own plant, in 
your own product. See how it stays flexible as 
string, cuts without fraying. Compare it with ordi- 
nary saturated sleeving. Learn why leading manu- 
radios and industrial 


BH 


facturers of home appliances, 


gaipment have standardized on Fiberglas 


Live 


oa 


Pat. No. 2393530). ‘“Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas ¢ 


COUPON NOW 


Bentley, Harris Mfg. Co., Dept. M-19, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for 


operating at temperatures of *F. at volts 


BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent 


NAME COMPANY 


ADDRESS 
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Send samples so I can see for myself how 


Send samples, pamphlet and _ prices 


on other BH Products as follows 

[) Cotton-base Sleeving and Tubing 

CL) Ben-Har Special Treated Fiberglas 
Tubing 
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No, we don't make electrical heating appliances . . . just the 
durable CHROMEL heating element wire that first made such 

devices practical. CHROMEL . . . uniformly high in all good qualities 
. . . long-lasting, reliable, of uniform resistance . . . easy to handle, 
nice to work with. A good wire to use in your good electrical heating 
appliances. Our Catalog-M1 contains complete technical data 


... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. @© DETROIT 8 MICHIGAN 
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THE ALLIED 


A COMPACT 
Power Relay 
for a WIDE range 
of applications 


The new Allied “PR” Relay meets the 
demand for a small versatile relay. 


This new addition to the Allied line 
of precision relays has been designed 
to simplify your relay problems. Its 
availability in 1, 2, 3, or 4-pole, 
double-throw, normally-open or nor- 
mally-closed and in double-break 
contact arrangements make it suitable 
for use in an even wider range of 
applications than the well-known 
“CR” type which it replaces. 


These are some of the important rea- 
sons why this small relay is equipped 
to do a big job: 


@ Contact Rating—10 amperes, or 


30 amperes for double-break con- 
tacts, at 24 volts D.C. and 110 volts 


& 


A.C. non-inductive with standard sil- 
ver contacts. This rating is attained 
by high contact pressures which usu- 
ally are obtainable only in a much 
larger relay. 


@ Coil Rating—D.C.—up to 120 
volts. A.C.—up to 220 volts with a 
maximum contact arrangement of 
double-pole, double-throw. 


@ Mounting — horizontal or vertical 
mounting frame for maximum 


adaptability. 


@ Terminals— easy-to-wire contact 
and coil terminals are conveniently 
located. 


These features plus the skillful work- 
manship and superior materials that 


go into the manufacture of every 
Allied precision relay mean better 
relay performance . . . longer relay 
life in your equipment. Write for 
complete information on this and 
other Allied relays. 


HERMETICALLY SEALED 
TYPE PR RELAYS 


TYPE PRH— Solder terminals. 
Up to four-pole, double-throw. 


TYPE PRHO— Standard octal 
plug-in base. Up to three-pole, 
single-throw, normally open or 
closed or any combination of 
six contact arms. 


ALLIED CONTROL COMPANY, INC. 


Dept.A, 2 East End Avenue ® New York 21, N. Y. 
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N the nation’s display windows and on 
4 assembly lines for producers’ goods the 
phenolic plastics...and these are the Durez 
plastics...are showing their wonderful ver- 
satility. Even among the “general purpose” 
compounds, Durez continually provides 
buy-appeal and desired performance factors 
in new shapes, as shown here. These are the 
compounds your molder probably knows 
best, and can shape to your ends with im- 
pressive time and labor savings. 

If you’re in a hurry to get things mov- 
ing, you’ll find practical advantages in our 
continuing plant expansion program, per- 
fected quality controls, and new laboratory 
facilities. As specialists in phenolics, we can 
advise you on material and finishing econo- 
mies inherent in these plastics, and the use 
of mass production methods. Let us send 
you "Durez Plastics News,” showing each 
month what other manufacturers are accom- 


plishing with Durez. 


D Plastics & Chemi- 
“BUY-APPEAL” 20st 
IS TAKING North Tonawanda, N. Y. 


many new shapes 


CONSUMER GOODS using Durez widely include this 
5% Ib. A. C.-D. C. Sentinel "Treasure Chest” radio. Eight 
molded pieces comprise the housing and novel controls. 
Colors of ribbed cabinet harmonize with other Durez 
parts. Front cover has inner and outer shells with loop 
aerial between. Molded-in holes avoid the need for ma- 
chining 


THE ELECTRIC MIXER gains much eye-appeal from its 
Durez one-piece motor housing and handle. This plastic 
is non-corrosive, easy to keep clean, sanitary. Its shape 
suggests the care with which intricate forms are obtained 
with Durez. Courtesy, Whippet Appliances, Inc. 


BRAND NEW APPROACH to a willing market is the 
Moldmaster line ot personal correspondence, card and 
stationary files for executives. Molded Durez handle and 
sides with embossed panelling produce a warm, modern 
treatment that gives new salability to old stand-bys. Pro- 
duced and sold by Art Steel Sales Corporation. 


PHENOLIC PLASTICS that fit the job 
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IN ELECTRICAL APPLIANCES 








On ee ae 


IN PERSONAL FILES 


Se ae 


“T’ve telephoned Chase... 


their warehouse is shipping the first part of that order” 


URE, Chase fills BIG orders . . . sheet 
S brass by the carload . . . copper nails 
by the ton. But orders like those take 
time to fill, and you may be in a hurry. 

That’s why . . . when production lines 
can’t wait... it pays to contact your Chase 
warehouse for a small part of your order 


. .. enough to keep your production roll- 


Chase 


WATERBURY 91, CONNECTICUT 


DUR Ue Rt) | NOIANAPOLIS KANSAS CITY, MO. LOS ANGELES 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER 


ing until the mill order comes through. 
For brass and copper in any quantity 
.. from a few lengths of rod to a million 
silicon-bronze bolts .. . you can count on 
Chase for the best possible service. 
Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A subsidiary of 


Kennecott Copper Corporation. 


Whe Nadliors Headguaedens for 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS {S THE CHASE NETWORK 
ALBANY’ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELANC DETROIT 


handiest way to buy brass 
LDL ia tatesy 
SAN FRANCISCO SEATTLE ST. LOUIS WASHI}.GTON 
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Hens are a few of the many “special” 
headed and threaded fasteners produced 
by “National” to solve special fastening 
problems. Made by the cold headed, upset 
process, these parts are stronger and more 
economical than when produced by other 
methods. “‘National’s” engineers have de- 
signed special fasteners for a wide range 
of industry. The group above represents 
parts for automotive vehicles, refrigeration, 
tool manufacturers, metal furniture, light- 
ing fixtures—even prefabricated houses. 
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coup nzaprp SPECIALS” 


for Special Fastening Jobs 


os 


If you need a special fastener to fit the 
products you are making, write us. Our 
engineering and manufacturing depart- 
ments may be able to design and make it 
for you, and save you money. 


+ 










THE NATIONAL SCREW & MFG. COMPANY, CLEVELAND 4, OHIO 
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Safe Trip \for Your Product 


ie the end of your production line or packag- 


ing machines to the retailers shelves is likely to be a long trip. 


But no matter how you ship—by rail, truck, or air—it can be a safe trip. 


For, due to Gaylord correct functional design, better materials, and precision 


STB... 





Corrugated and Solid Fibre Boxes 









Folding Cartons 


Kraft Grocery Bags and Sacks 
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Kraft Paper and Specialties 





manufacturing, you can be sure that your product 
will reach the consumer with all of the quality and 
sales appeal you have built into it. 

Packages by Gaylord assure greater protection 
—always. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


s 
New York « Chicago « San Francisco « Atlanta « New Orleans « Jersey City 
Seattle « Indianapolis « Houston « Los Angeles « Oakland « Minneapolis 
Detroit « Jacksonville « Columbus « Fort Worth « Tampa e Cincinnati 
Dallas « Des Moines « Oklahoma City « Greenville « Portland « St. Louis 
San Antonio « Memphis « Kansas City « Bogalusa « Milwaukee « Chattanooga 
Weslaco « New Haven + Appleton « Hickory « Greensboro « Sumter 
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Think what you could do with 


these Duplan FIBERGLAS Fabrics— 


one of the Great Improvements in Electrical Products 


Duplan, the largest weaver of Fiber- 
glas* fabrics, makes many kinds of 
glass cloth that improve electrical prod- 
ucts. These fabrics can increase the in- 
sulating factor, resist high tempera- 
tures, overloads and moisture penetra- 
tion, are unaffected by oils and most 
acids, and cannot rot. They are light 
in weight but have a tensile strength 
greater than some types of steel. 


For these and other important reasons 
Duplan Fiberglas Fabrics can be used ex- 
tensively in making: 


Motor Insulation Panel Boards 


Laminates Antenna Housing 


Slot Liners Relays and Controls 


High Frequency Electronic Parts 


And many other uses that save money or 
give better products. 


Only a few of their uses have been dis- 
covered. You may develop many more. 
But you will neverknow how these Glass 
Fabrics could help you until you, too, 


Motor Frame size greatly reduced by 
Duplan Glass Fabric insulation, without 
affecting rating...Glass Fabrics don’t 
bulk-up...guard against overload. 


have investigated their possibilities in 
your product. Our fabric engineering 
staff will help you use Duplan Fiber- 
glas Fabrics in your applications. 


NYLON INDUSTRIAL FABRICS 


Duplan also weaves many other Indus- 
trial Fabrics including Nylon. These, 
too, have money-saving, product-im- 
proving, industrial uses. Some Duplan 
Nylon Fabrics are standard weaves. 





PHOTO, COURTESY WESTINGHOUSE ELECTRIC CORP. 





Others have been woven to do special- 
ized jobs, and may be directly applica- 
ble to your product. All bring extra 
benefits to both manufacturer and con- 
sumer, 


Write now: Tell us how you think In- 
dustrial Fabrics might be used in your 
products. We'll send you a list and tech- 
nical data on both Glass and Nylon Fab- 
rics. If necessary, Duplan will work 
with you to develop special weaves for 


specific uses. 
#T. M. REG. U.S. PAT. OFF. OCF CORP. 


Industrial Division 


THE DUPLAN CORPORATION 
512 Seventh Ave., New York 18 


Your product improvement 
may begin with 


INDUSTRIAL FABRICS 





Dry-type Transformers, wound with 
Duplan Glass Fabrics, are safer in op- 
eration...insulation can’t burn, with- 
stands temperatures that would shrivel- 
up organic insulators, 


Relays and Controls. High dielectric strength of 
Glass Fabric and its “easy-to-work-with” properties 
make it ideal insulation for small units. Control pan- 
el boards of mica-backed Glass Fabric laminates are 
extremely strong, have great dimensional stability. 








NYLON x FIBERGLAS 
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Tops on the quality chart 


Hoover R. 

ienahe Bal] Bearings 

quality chart bec 
. the honing 

with hone 

esas ed rac 

Searing life 

pacity, 


. 
Precisix 


Step up to t} 
“use only Hoover 


of the raceways 


'€ top spot on the 
takes the third 
; Hoover Ball] BR 
Wags. | <T Dall Bearings 
sib are tops with 39 Per cent | e 

Ops w a 

gi ei colRC Ol orate cent greater | 
1 smoothness © APEC) bese 


Step 
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America’s only Ball Bearing with HONED RACEWAYS | 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICH. 
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a new partner in creating 


You Get Finest Prints From Your 











, ry Diazo | 
Equipment With Helios Papers, Cloths, Film 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 


Measuring Tapes. 
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FACTS YOU 
SHOULD KNOW... 





















1. About Varnished Fiberglas* Cloth and Tape. 


Fiberglas continuous-filament fabrics are impregnated and coated with 
high-quality varnishes to meet the increasing demand for a strong, 
flexible cloth or tape insulation having outstanding dielectric strength, 
excellent resistance to heat, moisture and acids, plus dimensional 
stability. All the inherent characteristics of an inorganic material are 
incorporated in the base fabric. Properly impregnated, it provides heat 
resistance, high thermal conductivity and insurance against the effects 
of overload. 





2. Where They Are Used. Varnished Fiberglas cloth and 


tape are used as transformer sheet insulation, coil and bus-bar insula- 
tion, slot and end winding, phase insulation, cable wraps, etc. They are 
ideally suited for applications requiring heat resistance, high mechanical 
and dielectric strength, resistance to the effects of acids, oils and 
moisture . . . wherever greater protection against insulation failure 
is desired. 


3. Sizes and Thicknesses. They are available in finished 
thicknesses of .003” through .030” in both sheet and tape form. Standard 


*Fiberglas is the trade mark (Reg. 
U. S. Pat. Off.) for a variety of fab- 
rics made of or with glass fibers by 
Owens-Corning Fiberglas Corpora- 
tion. 
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ATLANTA, GEORGIA 
Insulation & Wires, Inc. 
H. L. Macon 


BALTIMORE, MARYLAND 
Brooks Electrical Supply Co. 


BIRMINGHAM, ALABAMA 
Ebbert & Kirkman 
Moore-Handley Hardware Co., 

Inc. 
National Electric Coil Co. 


BLUEFIELD, WEST VIRGINIA 
J. R. Cameron 
National Electric Coil Co. 


BOSTON, MASSACHUSETTS 
Huse-Liberty Mica Co. 
Insulation & Wires, Inc. 
Mica Insulator Co. 

J. H. Sullivan 
E. S. Vose 


CHARLOTTE, N. C. 
Mill Power Supply Co. 


CHICAGO, ILLINOIS 
Acme Wire Co. 
J.J. Glenn & Co. 
Insulation Manufacturers Corp. 
Wm. Maxwell Company 
Mica Insulator Co. 
National Elec. Coil Co. (Crete) 
Prehler Electrical Insulation Co. 
Prehler, John J. & Son 
Saturating Papers Co. 


CINCINNATI, OHIO 
Mica Insulator Co. 


rolls of sheet material are supplied in 25, 50 or 100 lineal yards, 36” wide. 
Standard tape rolls are 36 and 72 yards long in widths up to 6”... . bias 
cut tapes available in 51” long strips. Black or yellow varnish. 


4. Who Makes Them. 


Manufacturers— 


Acme Wire Company, New Haven, Connecticut. 
Electro-Technical Products Div., Sun Chemical Corp., Nutley, N.J. 
Irvington Varnish & Insulator Company, Irvington, N. J. 

Mica Insulator Company, Schenectady, New York. 

National Electric Coil Company, Columbus, Ohio. 

National Varnished Products Corporation, Woodbridge, N. J. 


5. Who Sells Them. 


~ 


S(LEVELAND, OHIO 
Acme Wire Co. 
Consumers Rubber Co. 
H. Q. Gamble 
Insulation Manufacturers Corp. 
Mica Insulator Co. 
National Electric Coil Co. 
Prehler Electrical Insulation Co. 
R. A. Staff Co. 


COLUMBUS, OHIO 
National Electric Coil Co. 


DALLAS, TEXAS 
Summers Electric Co. 


DAYTON, OHIO 
Insulation Manufacturers Corp. 


DENVER, COLORADO 
Electric Motor Supply Co. 
Electrical Specialty Co. 


DETROIT, MICHIGAN 
Insulation & Wires, Inc. 
Insulation Manufacturers Corp. 
Mica Insulator Co. 

C. J. Reilly 
Wise Equipment Co. 


GRUNDY, VIRGINIA 
National Electric Service Corp. 


HARLAN, KENTUCKY 
National Electric Coil Co. 


HOUSTON, TEXAS 
Houston Industrial Supply Co. 
Insulation & Wires, Inc. 


LOS ANGELES, CALIF. 
Angus Campbell & Co., Inc. 
Electrical Specialty Co. 

C. D. LaMoree 
National Electric Coil Co. 


OWENS-CORNING 


FIBERGLAS 


tm ofa oa Pat OFF 


New Jersey Wood Finishing Company, Woodbridge, N. J. 





Tri-State Supply Corp. 
Western Fiberglas Supply, Ltd. 


MINNEAPOLIS, MINNESOTA 
Insulation Manufacturers Corp. 
H. A. Holden 
Prehler Electrical Insulation Co. 


MILWAUKEE, WISCONSIN 
Insulation Manufacturers Corp. 
Mica Insulator Co. 

Prehler Electrical Insulation Co. 


NEW YORK, NEW YORK 
Acme Wire Co. 
L. K. Detwiler 
Insulation & Wires, Inc. 
Mica Insulator Co. 
Mitchell-Rand Insulation Co., Inc. 


NEWARK, NEW JERSEY 
Robert McKeown Co. 


NEW HARTFORD, N. Y. 
Arthur F. Schultz 


NEW ORLEANS, LA. 
Lighting Fixture & Electrical 
upply Co. 


OAKLAND, CALIFORNIA 
Western Fiberglas Supply, Ltd. 


PEORIA, ILLINOIS 
Insulation Manufacturers Corp. 


PHILADELPHIA, PA. 

I. R. Blair 

Electric Insulation Co. 

Electrical Maintenance & Equip- 
ment Co. 

Mica Insulator Co. 

National Electric Coil Co. 

John Orsi Company 


ELECTRICAL 
Ne Beat 
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THERE IS A 
MATERIAL 
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FOR 


FORM AND TYPE OF FIBERGLAS 
EVERY 


VIRTUALLY 


ELECTRICAL 
INSULATION 


Distributors & Representatives Selling Fiberglas 
Base Varnished Products (Cloth & Tape) 


PITTSBURGH, PA. 
Earl B. Beach Co. 
Crescent Sales Co. 
C. Max McCullough 
National Electric Coil Co. 


ROCHESTER, NEW YORK 
Mica Insulator Co. 
A. W. Schmitz Co. 


SALT LAKE CITY, UTAH 
National Electric Coil Co. 


SAN FRANCISCO, CALIF. 
Angus Campbell & Co., Inc. 
Electrical Specialty Co. 

C. D. LaMoree 

National Electric Coil Co. 
Tri-State Supply Corp. 
Western Fiberglas Supply, Ltd. 


SEATTLE, WASHINGTON 
Angus Campbell & Co., Inc. 
Electrical Specialty Co. 
Tri-State Supply Corp. 


ST. LOUIS, MO. 
E. B. Henderson Co. 
Insulation & Wires, Inc. 
Mica Insulator Co. 
White Supply Co. 


ST. PAUL, MINNESOTA 
E. R. Benson Co. 


Varnished Fiberglas in the form of 
cloth and tape is but one of the 
many available forms of Fiberglas 
electrical insulating materials. For 
information on the complete line, 
write: Owens-Corning Fiberglas 
Corporation, Dept. 866, Toledo 1, 
Ohio, for a copy of the “Fiberglas 
Electrical Insulating Materials” 
catalog. Branches in principal cities. 

In Canada: Fiberglas Canada Ltd., 
Toronto, Ontario 


INSULATING 
REQUIREMENT 
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Fully-Enclosed 


Half-Shell 


Fully Enclosed 
Fuse Mounting 


Step Down-Up 


Aide GRAQOIL pa 


““One Good Turn -or a Million” Open-Type 


Low Voltage Strap Mounting 


% Prove the performance of your product in advance at the fc Vere) | L 


design stage. Simply arrange for delivery of a production 
sample ‘’Gracoil’’ Transformer built to your exact specifications. Ree eae 
Put it through gruelling tests. Check its superior performance. 

Compare your sample ‘’Gracoil’’ Transformer on every point. Be W | N DI N GS 
convinced that with ‘’Gracoil’’ you are using the best unit 

obtainable to make your product more saleable, eliminating 

costly ‘servicing’. Each unit that follows with your quantity Coil Assem- 

order of “Gracoil’’ Transformers will perform just as efficiently biles include: 

as your production sample. Each unit will be equipped with 
famous ‘’Gracoil’’ windings expertly wound, finished, shaped 
and proofed against weather, moisture and wear with wax or Field e Choke 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write | Balance « In- 
today. 


Armature 


duction « Magnet « Reactance 


| Dra % Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) Timing « Relay « Solenoid 


Teleph T ound to 
* Fully Enclosed * Filament * Audio * Filter Reactors SS 
exact specifications. 


* Isolation %* Step-Up %* Step-Down % Special Transformers 


ELECTRICAL COILS AND TRANSFORMERS 
2734 N. PULASKI RD., CHICAGO 39, ILL., U.S.A. 
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LEIA AOR 


SPOTLIGHT 
Product-Quality 


“SOLID BRASS GEM.” That’s what this manufacturer 
calls his flashlight — with pardonable pride. For in sell- 
ing flashlights — as in selling countless other products 

that one word “Brass”’ says quality as plainly as a 
jeweler who says ‘Solid gold.” 

Something he forgot to say, though, is that his flash- 
light is a gem production- wise, too. No other metal but 
Brass can be drawn, threaded and machined so easily and 
perfectly, no matter how intricate the form or shape. 

Now there are two more factors in this sales and pro- 
duction picture: (1) Uniform quality of Bristol Brass 
sheet, rod and wire, order after order — the same de- 


FEBRUARY 1948 


pendability that held rejection-percentage of cartridge 
Brass practically down to zero for four years of World 
War II — and four other wars before that. And (2) the 
dispatch of Bristol Brass service, now speedier than ever 
thanks to new furnace and rolling mill equipment. Put 
it up to Bristol’s Sales Engineers to show you how Bristol 
Brass can increase the profitability of your product, both 


in production and sales. Write and say when. 
The 
BRISTOL BRASS 


CORPORATION 


Makers of Brass since 1850, Bristol, Connecticut 


New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pa. 
Rochester Office: 616 Temple Building, Rochester, N. Y. 
Providence Office: 827 Hospital Trust Building, Providence, Rhode Island 
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Molded Plastic Parts 
of this type are 


Duck Forge 


FOR BOONTON 


Bottle Cap Molded from Boonton’s own Design 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


Possibly you'll never need a bottle cap, but this fact 
may be of interest to you: The bottle cap shown was 
molded on our fully-automatic presses—100 per minute 
—140.000 per day. 


Does this production capacity suggest a need you have 
for small or large molded plastic parts—in medium or 
large runs? While this bottle cap is automatic compres- 
sion molded, perhaps your product could be produced 
better, at less cost, by transfer, plunger, or injection 
molding. _At Boonton. we mold from all major raw 
plastics, by any of the 4 major molding methods. 


Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They’ve been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for vou. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


Gree To Prospective Buyers 
of Molded Plastics 
“A Ready Reference for Plastics” 
Get this 80-page book. Factual data 
on design, comparative plastic proper- 
ties, molding methods. 





WHEN ORDERING 


DAVIS SOLENOIDS 


Dean W. Davis & Co. assure you exactly the proper 
solenoid to meet your requirements AT LOWEST 
COST. The following fundamental data should be 
taken into consideration when specifying the sole- 
noid to meet your requirements: 


AC or DC. 

Voltage at terminals. 
Lowest voltage encountered. 
Frequency if AC. 

Length of stroke. 


Duty-accelerating, lifting or both. Percentage of 
each. 


Mechanical force characteristics along path of 
motion. 


Time current will be on during and after stroke. 
Time current will be off after stroke. 

Ambient temperature. 

Maximum permissible temperature of coil. 
Conditions as to moisture, acids, fumes, dust, etc. 


Davis engineers will help you select the proper 
solenoid for your job. 


WRITE FOR INFORMATION, OR SEND 
SPECIFICATIONS 


DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 


MOLDERS* OF MOST PLASTICS BY MOST METHODS 1006 FIRST ST., KENTLAND, INDIANA 
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YOU FURNISH 
THE STEEL 


Wy ie WILL MAKE THE PRODUCT 





@ If you can supply us with 12 to 24 gauge sheet steel, we 
will buy the steel from you and supply you pound for pound with any 
selection of Lyon standard products now in production—at regular 
published prices. (See partial list below.) 

Or, we will manufacture to your specifications, in Lyon production 
run quantities, assemblies, sub-assemblies, or parts in gauges No. 8 
and lighter up to No. 30. 


METAL PRODUCTS, INCORPORATED 
GENERAL OFFICES: 239 MONROE AVENUE, AURORA, ILLINOIS 
Branches and Dealers in All Principal Cities 


A PARTIAL LIST OF LYON PRODUCTS 


e Shelving eKitthen Cabinets @ Filing Cabinets ® Storage Cabinets Conveyors Tool Stands «Flat Drawer Files 

e lockers Display Equipment *Cobinet Benches ¢ Bench Drawers eShop Boxes *Service Corts Tool Trays «Tool Boxes 

© Wood Working Benches ¢ Hanging Cabinets ¢ Folding Chairs eWork Benches Boar Racks Hopper Bins ¢ Desks ® Sorting Files 
* Economy locker Racks © Welding Benches 4° Drawing Tables Drawer Units + © Bin Units @ Parts Cases ® Stools elroning Table 
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Guide to Buying 


WU SSL ea aaa dT 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 


product or company information sought 


ALUMINUM 

Aluminum Compeny of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ** Alcoa.” 

Federated Metals Div. American Smelting 
& . red Co., 120 Broadway, N. Y., 


AMMETERS. __ See Instruments, 
Electrical Measuring. 


ANODES, PLATING 
American Brass Co., Waterbury 89, Conn. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Room 1387, Arlington, 

Federated Metals Div. a Smelting 
& me Co., 120 Broadway, N. Y., 


m Be 

Handy & Harman, 32 Fulton, New York 7, 
N. Y. (Silver). 

Seymour Mfg. Co., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. 
and Caps. 


ATTENUATORS. See Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
Sue aie. Co., Dept. E18, Rock Island, 


See Cord and 


See Plugs 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
Hoover Ball Bearing Ce., Ann Arbor, 


Mich. 

SKF’ Industries, Inc., Front & Erie Ave., 
Philadelphia 82, Pa. 

Strom Steel Ball Co., 1850 8. 54th Ave., 
Cicero 54, Ill. 


BASES MOTOR. 
Bases. 


See Motor Slide 


BATTERIES, DRY 
Mallory & Co., Inc., P. B., Indianapolis 6, 
Ind. ‘“Tropical.’’ 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-OCustom 
Molders & Extuders. 


SeAmnes, BABBITT 
Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed. 

Moraine Products Division of Genera) 
Motors, Dayton, Ohio (Steel-Backed)- 


BEARINGS, BALL (Miniature) 
Landis & a See. 104—5th Ave., New 


York 11, 
apie Tretaton Bearings,  Ine., 
Norma-HoTman Bearings Corp., Dept. H, 
Sonn. 


See Power 


Keene. N. 
Stamford, 
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BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 

Hoover Ball and Bearing Co., Ann Arbor, 
Mich. 

Jack & Heintz Precision Industries, 
Cleveland 1, Ohio. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. ‘‘Cartridge.*’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Timken Roller Bearing Co., 

Ohio. 


Inc., 


Canton 6, 


BEARINGS and BUSHINGS, BRONZE 
omens Brass & Bronze Co., Toledo 8, 
io. 
Chase Brass & Copper Co., Inc., 
bury 91, Conn. 
Chrysler Corp.; Amplex Div., Detroit 31, 
Mich. 
Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) “‘Leadoyl.’’ 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 
Moraine Products Division of General 
Motors, Dayton, Ohio. 
Long 
Metta 


Water- 


Morganite, 3302—48th Ave. 
Island City 1, N. Y. 
National Formetal Co., Ine., 6611 

Ave., Cleveland 14, Ohio. 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 
dered Metal) 


(Pow- 
Chrysler Corp., Amplex Div., Detroit 31, 
Mich 


Johnson Bronze Co., 570 Mill, New Castle, 
P 


a. 
Moraine Products Division of General 
Motors, Dayton, Ohio. 
Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 
National Molded Products, Inc., 


ra. 
Randall Graphite Products Corp., Dept. 
1015, 609 W. Lake, Chicago 6, Ml. 


St. Marys, 


BEARINGS AND BUSHINGS, NON- 


METALLIC 
Co., Plastics Div., 


General Electric 
Chemical Dept., 1 Plastic Ave., Pitts- 
Wilming- 


field, Mass. ‘‘Textolite.’’ 
National Vulcanized Fibre Co., 
ton 99, Del. 
Richardson Co., Melrose Park, Ill. 
“Insurok.” 
ae & Son, Ine.. Joseph T., Chicago, 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 
BEARINGS, FLEXIBLE 


backed) 
Lord Mfg. Co., Erie, Pa. 


(Rubber- 


BEARINGS, NEEDLE 


McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘Hydron.”’ 


BELT DRIVES. See Drives, V-Belt. 


BENDERS. BRAKES and SHEARS 
(For Die-Less Duplicating) 

O'Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “Di- Acro.’ 


is not found here. 


BERYLLIUM COPPER 
Wire) 
(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. 
Bimetals. 


BISMUTH ALLOYS 
Cerro, DePasco Copper on 
40 Wall, New York 5, N. 


BITS, SCREW AND BOLT. 
Socket Screw & Wrench Kits. 


(Strip and 


See Thermostatic 


Dept. 5, 


. See 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin, 
Torrington, Con, “‘Airistocrat.” 


BLOCKS, PILLOW 

Fafnir Bearing Company 
Conn. 

Norma- Hoffman Bearings Corporation, 
Hamilton Ave., Stamford, Conn 

Randall Graphite Products Corp., 
Lake St., Chicago 6, Tll 

SKF’ Industries, Inc., Front St. 
Ave., Philadelphia 32, Pa. 


New Britain, 
609 W. 


& Erie 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., Room 
1840, Borland Bldg., Chicage 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.”’ Also Tobin Bronze, 


Chromium Copper and Selenium Copper 
American Nickeloid 
(prefinished), ‘‘Nickeloid.” 
Bridgeport 2, Conn. 
(Also ‘‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 
Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 
bury 91, Conn. 
Federated Metals Div. American Setting 


Alloys). 
Co., Peru 8, Ml. 
Bridgeport Brass Co., 
Bristol Brass Corp., Bristol, Conn. 
Chase Brass & Copper Co., Inc., Water- 
& Refining Co., 120 Broadway 
ms 


Hussey & Co., UC. G., Pittsburgh, Pa. 
Iisco Copper Tube & Products, Inc, 
Cincinnati 27, Ohio (Copper Tubing). 
Johnson Bronze Co., 570 8. Mill, New 

Castle, Pa. (Bronze Bars). 
230 Park 


Revere Copper & Brass, Inc., 
Ave., New York 17, N. 

Scovill Mfg. Co., 18 ‘Mili, Waterbury 91, 

Conn. 


BRAZING ALLOYS, SILVER 
> Co., Inc., 118 Astor, Newark 5, 


Callite Tungsten Corp., 547—89th, Unice 
City, N. 

Chase Brass & Copper Co., 
bury 91, Conn. 

General Plate Div., Metals and Controls 
Corp., Attleboro, ‘Mass. 

Handy & Harman, 82 Fulton, New York 1, 
N. Y. “‘Easy-Flo,’’ ‘‘Sil-Fos.’’ 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 


, Ind. 
Ney Co., The J. M., 172 Elm, Hartford 
Cc 


1, Conn. 
Standard Metals Corp., 262 Broad, N 
Attleboro, Mass. 


Inc., Water- 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 98, —. 
Westinghouse Electric Corp., P. oO. 
868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE 
METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8. 53nd 
Ave., Cicero 50, Ill. ““BBB.”’ 
Morganite, Inc., 3302—48th Ave., Long 
Ra., 


Island City 1, N. Y. 
Ohio Carbon C€o., 12508 Berea 

440 Hall Ave., 
Pa. 


Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, 

St. Marys, Pa. 


‘‘Multifiex.”’ 
Stackpole Carbon Co., 


BUSHINGS 
BEARING, 
COMPOSITION, 
Molders. 
FIBRE, 


see Bearings and Bushings. 
see Plastics Custom 


see Fibre. 
GLASS, see Glass, Technical. 
MICA, see Mica. 


PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENERS 

United-Carr Fastener Corp., Dept. E-3, 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rd, 
Cleveland 2, Ohio. ‘‘Snap Clip.” 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racke, 
Tanks) 

Karp Metal Products Co., Inc., 128—80th, 
Brooklyn 32, N. Y. 

Overly-Hautz Co., 11500 Madison 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohto. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Prestecl.” 


Ave., 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aerovox Corporation, New Bedford, Mass. 
Aircraft-Marine Products, Inc., 1504 N 
Fourth St., Harrisburg, Pa. “AMP.” 
Cornell Dubilier Electric Corp., Dept 
H-12, South Plainfield, N. J. ‘‘Beaver,” 


“*Dykanol.’’ 
Deutschmann Corp., Tobe, Canton, Mase. 
Toledo 1, Ohio. 


“*Tobe,’’ ‘‘Oil-Mites.”’ 
Electric Auto-Lite Co., 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. ¥. 
General Wlectric Co., Section Heee-e. 
Apparatus Dept., Schenectady 5, N. ¥ 

**Lestrofilm 
P. R., Indianapolis 


Malloy & Co., 
North Adams, Mass 
St. Marys, Pa. 


Inc., 


Sprague Electric Co., 
Stackpole Carbon Co., 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Recker Brothers Carbon Co., 3450 8. 53nd 
Ave., Cicero 50, IIl. “BBB.” 

Morganite, Inc., co Ave., Long 
Island City 1, Y. 

Qhio Carbon = 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
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LOCK IT 
— RIGHT 


[es 


Ooch WASHERS 


THE WASHER THAT HAS THE EDGE 


If your assemblies need protection against vibration and other 
loosening action, don't compromise. Give them the positive 2-way 
protection of EverLOCK wide chisel edges and powerful spring ten- 
sion. Four standard types meet most lock washer needs—reducing 
stocking problems and inventory costs. Application is fast and easy 
—cuts assembly time. Bolts can’t be stretched—or threaded parts dis- 
torted when you lock it with EverLOCK. 

Wire, phone or mail your orders today. 










































































































































































































‘wm IDEAL 
~~ “THERMO-GRIP” 


soldering set 


Using the ““Thermo-Grip Pencil’’ to solder connectors on coils, a 
prominent manufacturer of FM antennae now completes 400 units 
per hour, compared to 125 an hour by a previous method. This 
is just another example of how electrical manufacturers are 
stepping up production, improving quality, and cutting costs 
with Ideal ““‘Thermo-Grip’’ Soldering Sets. 


These units give instant heat... safely. . 
—for soldering wires, terminals, tubing 
and fittings, applying lugs, and all other 
types of soldering and brazing. 













. where it’s needed 







DOES THE JOB BETTER 


The solder goes where you want it. 
No waste, no drip. One hand is 
always free to apply the solder. Unit 
is easily portable for maintenance 
work. 


COMPLETE SAFETY 


No open flame or fire hazard. Resist- 
ance heating principle concentrates 
heat at low voltage. Unit is fully 
insulated. 


CONSERVES POWER 


“Thermo-Grip” applies heat at point 
of use. Handy thumb switch permits 
close control. Draws current only 
when in use. 


Complete “Thermo-Grip” unit 
includes Power Unit, Secondary 
Leads, Switch Assembly and one or 
more attachments. IDEAL INDUS- 
TRIES, Inc., Sycamore, Illinois. 









Power Unit 










“Pencil” attachment 


For spot or seam solder- 
ing where ground clamp 
may be attached to metal 
part of work to complete 
circuit. 








































“Plier” Attachment 
For soldering applications 
where work may be held 
in jaws and heated. 






































“Fork” Attachment 
For soldering in restricted 
spaces where straight 
tools cannot be used. 
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Peta LEADING WHOLESALERS 


Irving Smith, Ltd., Montreal 














Canadian Distributor: 














CARTONS AND CONTAINERS, 


PACKAGING 

Gair Co., me mt 155 E. 44th, New 
York 17, 

Gaylord Sealine Corp., 111 N. 4th, 
St. Louis 2, Mo. 

CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company America, 2179 
Gulf Bidg., Pittaburen 19, Pa. ‘‘Aleoa.”’ 


CASTINGS: BRASS, BRONZE AND 
COPPER 

— Bronze Co., 570 Mill, New Castle, 

Mallory & Co., Inc., P. R., Indianapolis 6, 

Seorill Mfg. Co., 18 Mill, Waterbury 91, 
Cean_ 


CASTINGS, DIE. See Die Oastings. 


CASTINGS. GRAY IRON 
Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd, Detroit 13, 


Mich. 
Electric Auto Lite Co., Port Huron, Mich. 
Wheland Co., The, Foundry Div., Chat- 


tanooga 2, Tenn. 


CASTING, PRECISION (Lost-Wax 
Process 


International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 
“*Monel.”’ 


“Inco,” “I i,”” 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium "Alloys Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM.” 


a INSULATING AND SEAL- 
Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


Bakelite Corp., Unit of Union Carbide & 
Carbon .. Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 56, N. Y. 


CEMENTS, LI 
Ambroid Co., 
Mass. 


CENTRIFUGAL €ASTING 
MACHINES 

H R Engineering Laboratories, 
Ave., New Hyde Park, N. Y. 


CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (Cc) 
Zircon Porcelain (D) 
| Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 
American Lava Corp., Chattanooga 5, Tenn. 


UID 
5 Franklin, Boston 10. 


104 Cellar 


*‘AlSiMag”’ (C). 
Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 


Colonial Insulator Co., 907 Grant, Akron 


| 

| 11, Ohio (AB). 

General Ceramics & Steatite Corp., Keas- 

| bey, N. J. (AC). 

| Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC) 

Se Porcelain Co., Macomb, 

> ). 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 


East Liverpool, Ohio (A). 
New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. 
Porcelain Products, Inc., 1241 W. Front, 
Findlay, Ohio (A). 


Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 
Star Porcelain Co., 41 ‘een Ave., 


Trenton 9, N. J. (ABC 
Steward Mfg. Co., D. M., \nnaens g, 


Tenn. “‘Lavite’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
*‘Insulcon’’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay Products Co., 1540 E. 


First, Sandusky, Ohio (A). 


CHOKES 

Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 

Ohmite Mfg. Co., 4804 Flournoy, Chieago 
44, Tm 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 

CIRCUIT BREAKERS 

Federal Co., 6@ Paris, 


Electric ae. * 


General 
Apparatus Dept., 

Heinemann Electric ° 
Trenton, N. J. ““HECO.” 

Westinghouse Electric Corp., 0. | 
969, Pittsburgh 30, Pa. De-tee.’ 


CLAMPS, GROUND 
Iisce Copper Tube & Products Ce., 
Cincinnati 27, Ohio. 





Trico Fuse Mfg. Co, 2048 WN. 6th, 
Milwaukee 12, Wis. 


CLAMPS, TEST 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

Trico Fuse Mfg. Co., 20948 N. 6th. 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

Mitchell-Bradford Chemical Co., 2446 @ 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 H Thames. 
New York 6, N. Y¥. 





CLIPS, SNAP. See Rings, Retainer 


CLOTH, ELECTRICALLY CONDUC 
TIVE. (See Fabrics, Electrically 
Conductive. 


CLOTH, INSULATING. See Fabrics, 
Insulating. 


CLOTH, TRACING. 


See Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 
Bakelite Corp., Unit of Union Carbide 


Carbon Corp., 48, 30 E. 
New ~e 17, Ey! — 
Puritan S77 Lyell Ave. 


feast 6, N. oe. 


COAXIAL CABLE. 
Cable, Insulated. 


See Wire and 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 
Paramount Paper Tube .» 612 Le 


fayette, Fort Wayne 2, I 

Precision Paper Tube Co., 2085 W 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable a ene. 25 
Broadway, New York 4, N. Y¥. 

Cambridge Thermionic Corp., 458 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, R. I 


Dano Electric’ Co., 98 Main, Winsted, 
onn. 
Davis & Co., Ine., Dean W., 1006 First. 


Kentiand, Ind. 
Dinion Coil Co., Caledonia, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section ~s 
Apparatus Dept., Schenectady 5 = 
Gramer Company, 2734 N. Pulaski ‘iced, 
Chicago 39, Ill. “‘Gracoil.’ 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. ““H-W-L” 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1606. 
Providence 1, EK. I. 


COMMUTATORS 


Kirkwood Commutator Co., 13845 Carnegie 


Ave., Cleveland 15, Ohio. 
Nippert Electric Products Co., 1759 W. 
Mound, Columbus 16, Ohio. ‘‘Nepco.” 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 


Gast Mfg. Corp., 135 Hinckley, Bentos 
Harbor, Mich. (Air Motors). 
CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & Cans 
Aireraft-Marine Products, Ine., 
Fourth, Harrisburg, Pa. ahr 
American Brass Co.. Waterbury *8, on 
Cannon Electrical Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge 


port 2, Conn. 
1008 Park Ave... 


Ideal Industries, 
Sycamore, Ill. 

Iisco Copper Tube & Products, 
Cincinnati 27, Ohio, 

Krueger & Hudepohl, Third & Vine Sts., 
Cincinnati 2, Ohio. 

Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo, 
1800 Soldiers Field 


Morse Co., Frank W., 
Rd., Boston 35, Mass. 
Bendix Avation, 
12 Barney. 


Ine., 


Ine., 


Bcintilla Magneto Div., 
Sidney, N. Y. 
Sherman Mfg. Co, H. B., 

Battle Creek, Mich. 
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Bear Dy-Namic Balancer 
3 popular Model No. 337 
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Here’s Dy-Namic Balancing the 
SURE, EASY, FAST Way!...at Low Cost, Too! 


Dy-namically balanced rotating parts serve the user better and build the 
maker’s reputation, and profit... and Bear machines do the job so well 
and so quickly, even in the hands of green operators, that you see these 
machines everywhere. 

Bear Balancers are low priced in terms of production and first cost as 
well, because they are built to a sure, simple principle that can be realized 
in a fast and relatively inexpensive machine. In a half day, any shop hand 
learns to balance parts to any standard in a Bear machine, and the Bear is 
so compact and speedy that it fits readily into production sequence. 

New literature is ready, immediate delivery is assured. For the good it 
will do now, and in your future manufacturing and selling, get the Bear 
facts! Write!...BEAR MFG. CO., Dep’t E-13, Rock Island, II. 


Chose Those "‘Wobblies” of Static 

ond Dy-Nomic Un- Balance! 

WRITE FOR NEW BULLETIN! é he 
. 2 Se 
mae EA HN 


=m , COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 





FREE information on 


many applications of the 
MULTI-CONTACT 


Electric 


CONNECTOR in 


Industrial Fields 


A 76-page book, beauti- 
fully illustrated in three 
colors, ‘‘Cannon Plugs for 
the Electric Circut:s of In- 
dustry,’’ will show you 
where you can use con- 
nectors on your electri- 
cal equipment if you do 
not already use them. 
Thevalue of the quick 
disconnect” is vividly 
portrayed as a time-saver 
for easier servicing, 
maintenance and greater 
portability. Write to Dept. B-118, Cannon Electric Develop- 
ment Company, 3209 Humboldt Street, Los Angeles 31, 
California, ne | ask for a copy of the “Brown Book.” 


.o) CANNON ELECTRIC 


CANNON 


"7 DEVELOPMENT COMPANY 
3209 Humboldt Street, Los Angeles 31, Calif. 


Canada & British Empire * Cannon Electric Co., itd., Toronto, Ontario 
World Export Agents (excepting British Empire) Frazar & Hansen, 
301 Clay Street, Sen Francisco 11, California 
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7) upgeRLEsS REGISTERED” 


| T. M. REG. U. S. PAT. OFF. 


| You need not pick Peerless 
motors “off a shelf” for original 
equipment installations. More than 
90% of all Peerless motors produced 
are manufactured to meet the am 
rating requirements of the equip- 
h which they are to be used. 


ope 
ment wit 


mo- 
This is one reason why Peerless 


d—before shipment. 
The registration record is assurance 
ou and your customer that 
or has been properly 
ment so as to 
ce and 


tors are registere 


to both y 
the Peerless mot 
designed for the equip 
possible performan 


give best 
ry service. 


long, satisfacto 


THE PEERLESS ELECTRIC COMPANY 


lity Motors for 
‘acturers of Qua 
ae More than 50 Years 
t 
Single phase—Polyphase—Direct Curren 


_ WARREN, OHIO 
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SPEC ITY 


Acme 
VARNISHED Fiberglas 


Acme Varnished Fiberglas is recommended for insulation wherever 
exceptional heat resistance is a “must.” It co-ordinates with Class B 
insulation, and it is manufactured to meet NEMA standards. 















































The base of Acme Varnished Fiberglas is a cloth composed entirely 
of glass filaments. To this is applied several coats of a heat-resistant 
varnish produced under closely controlled process specifications in the 
Acme Insulating Varnish Plant. This varnish application is of the utmost 
importance. Its quality and character govern the degree of insulating 
efficiency. Without varnish, though the base is all glass, it would 
have a dielectric strength approaching that of air, due to its many 
interstices. 









































Acme Varnished Fiberglas also has much greater tensile strength than 
other varnished fabrics. Its flexibility and resistance to extremes of 
temperature, moisture and operating abuse are outstanding. Available 
in yellow or black, 36” widths or in tape, as follows: 



































Acme Varnished 























































































































Owens-Corning Cloth Fiberglas 

Cloth Number Thickness Thickness 
112 .003 .005 
112 .003 .007 
112 .003 .010 
127 .007 .010 
127 .007 012 
127 .007 015 
140 .010 015 
140 .010 .020 
161 015 025 
161 015 .030 




















Minimum dielectric strength of all thicknesses (%” electrodes), after 


conditioning 24 hours at 77° F. and 50% Relative Humidity: 














Yellow — 1000 volts per mil 
Blak — 1200 ” ” ” 




















Write today for information and samples. 
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THE ACME WIRE CO. 
NEW HAVEN, CONN. 








PRODUCTS 

















MAGNET WIRE e@ 


cols e 
MEMBER YARNISHED FABRIC AND PAPER SECTION OF NEMA 


INSULATING VARNISHES 
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| . 2 
Brainin Co., C. 
13, N. ¥. 


CONTACTORS, 


MAGNETIC. 
Kelays & Contactors. 


CONTACTS AND CONTACT POINTS 


118 Astor, Newark 5, 
8., 233 Spring, New York 


Baker & Co., Inc., 
N 


| Callite Tungsten Corp., 547—39th, Union 


City, N. J. 
Fansteel Metallurgical Corp., North 
Chicago, Ill. ‘‘Fasaloy,’’ ‘‘Fastell.* 
General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 
Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 

Stackpole Carbon Co., St. Marys, Pa. 


262 Broad, N. 
105 Chestnut, Newark 


Standard Metals Corp., 
Attleboro, Mass. 

Wilson Co., H. A., 
5, N. J. ‘Wilco.’ 


CONTACTS, CARBON. See Carbon & 
Graphite. 


Mfg. Co., 


500 Michigan Ave., 
7's 


Kenilworth, N. “Heyco.”’ 








| CONTRACT MANUFACTURING 


Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y¥. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1816 8. Second, 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 

Electro Switch Corp., 198 Board, Wey- 
mouth 88, Mass. 

Federal Electric ee Co., 50 Paris, 


Newark 5, 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady So Ww. ¥. 
Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 18th, 
Philadelphia 7, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 3¢, Pa. 


CONTROLS, FLOAT 
Level. See Switches. 


and LIQUID 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 


PERATURE. See also Relays; 
Switches, Thermostats. 

Allen-Bradley Co., 1816 8. Second, 
Milwaukee 4, Wis. 

Barber-Colman Co., Rockford, Tl. 

Bristol Company, 158 Bristol Rd., Water- 


bury 91, Conn. 
Brown Instrument Co., 
Philadelphia 44, Pa. 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
‘*Thermoswitch.”’ 
General Electric Co., Section pn- 57, 
Apparatus Dept., Schenectady 5 , A 
Jefferson Electric Co., Bellwood, “WL 


4466 Wayne Ave., 


Mercoid Corp., 4218 Belmont Ave., 
Chicago 41, Tl. 
Minneapolis-Honeywell Regulator Co., 2685 


Fourth Ave., S., Minneapolis 8, Minn. 
Robertshaw Thermostat Co., Youngwood, 
Pa. 


Spencer Thermostat Co., 101 Forest St., 


Attleboro, Mass. 


Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors; Switches. 


CONVERTERS, ROTARY. 


See Motors & Generators. 
COPPER. See Brass, Bronze and 
Copper. 


COPPER, BERYLLIUM. 
lium Copper. 


See Beryl- 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 

Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. ‘‘Accwire’’ 
American Electrical Heater Co., Detroit 
2, Michigan. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Il. 

Cornish Wire Co., Inc., 15 Park Row 
New York 7, N. Y. ‘‘Corwico”’ 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘“‘Flamenol’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 


See 


CONTACTS, HEATER PLUG and TAP 


| Heyman 


gt Electric Co., 70 River, Pawtucket, 


Mines Equipment Co., 4228 Clayton Ave., 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phaio Plastics Corp., 25 Foster, Worees- 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 BA 
Main, Jewett City, Conn. ‘‘Plastic-on”’ 

R. I. Appliance & Cordset Co., 198 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, R. 1. 
United States Rubber ‘Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. 0. Bos 

868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


CORD and TWINE, ARMATURE ane 
COIL 


Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, 
= gpaaiater Company, Schenectady 1, 


Mitchell-Rand Insulation Co., 6) 
Murray, New York 7, 

Westinghouse Electric Corp., “Pp. 0. Bea 
868, Pittsburgh 30, Pa. 


hema 





CORES, COIL. 
Forms 


See Ooi] Cores and 


CORES, POWDERED IRON. 
Powdered Metal Products 


See 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. “iporett” 


CORK and CORK COMP ORITIONS 
Armstrong Cork Co., 9501 Arch, . 
caster, Pa. 


COTTON SLEEVING. See Tubing 


and Sleeving. 

COUNTERS 

Bristol Company,153 Bristol Rd., Water- 
bury 91, Conn 

National Acme Co., 170 E. 181st, Cleve- 
land 8, Ohio. “Chronolog,  *Nameo” 

Veeder-Root, Inc., Dept. 687, Hartford 9. 


Conn. ‘‘Countrol”’ 


COUPLINGS, FLEXIBLE 

Crocker-Wheeler Electric Manufacturing 
Co., Ampere, N. J. 

Guardian Products Corp., 216 E. Miehi- 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 458 Coneore 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics. 
Oustom Molders and Extruders. 


DECALCOMANIAS 7 
Meyercord Co., Dept 7-12, 5828 W. Lake. 
Chicago 44, Ill. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montana. 
Dept. E-1, Chicago 14, Ill. 

mp, Pree. Inc., 460 W. 34th, New Yor’ 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTNGS 

Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toledo 1, Ohie 
(Aluminum & Zinc.) 

Madison-Kip Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, 
York 7, LN. (Zine Die 
Alloys.) 


“Horsehead.”’ 
DIELECTRIC HEATING UNITS. See 
High Frequency Heating Unita. 


2179 Guilt 


New 
Casting 


DIES, LAMINATION and 
PERFORATING 

Crescent Tool & Die Company, 
field Rd., Lincoln Park 25, 


1780 South- 
Mich. 


Hoagland Mfg. Co., Iinc., %v Winton, 
Bridgeport 4, Conn. 

Whistler & Sons, Inc., 8. B., 752 Mili- 
tary Road, Buffalo 17, N. Y. (Adjust- 


able Perforating.) 
DISCS, BRAZING. See Brazing Discs 


DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 
MATERIALS 
Bruning Co., 


Inc., Charles, 4746-49 


Chicago 41, Il. 


Montrose Ave., 








ELECTRICAL MANUFACTURING 

































J gor MOU 


E-Z AUTOMATIC 
FOOT PEDAL WIRE STRIPPER 


WIRE STRIPPER 





Simple and efficient. As easy to operate 


as a pair of pliers. COLONIAL 
Always ready for use. Its triplicate action WIRE STRIPPER 


of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedai 
movement. 


A foolproof, frictionless unit for uniform 
and continuous production. [io springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


















Will not crush stranded wire. 






For years, this hand stripper has given 


Satisfactory service to users. Repeat or- SEND FOR CIRCULARS 
ders attest to its superiority. 
Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own work. Send 
PYRAMID PRODUCTS COMPANY us your wire samples and specifications so 
that we may accurately gauge your needs 

2224 SOUTH STATE STREET CHICAGO 16, ILL. 


before shipping machine and instructions 





KER CONTAC 


AND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 


may he specified to suit special requirements... They 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 
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The HEYCO insulating strain relief bushing locks 
the cord set to the appliance ond prevents wire 
failures and short circuits. 
obsorb cord pull, 
strain on terminals. 


HEYCO is designed to 
push and torque. It eliminates 


Improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
ond thickness of housing for test samples. 


HEYMAN MANUFACTURING 
COMPANY 
50 Michigan Avenue 








Kenilworth, N. J- 




























































































































































































Eastman Kodak Co., Industrial Phote- 
graphic Div., io Mechester 4, N. Y. 

Keuffel & Co., Hoboken, N. J. 
a 

Post Co., Frederick, 3650 N. Avondal 
Ave., Chicago 18, Ill. 


DRAWN METAL SHAPES. (See also 
Stamp -) 

Electric Auto-Lite Co., Toledo 1, 

Seovill Mfg. Co., 18 Mill, Waterbury #1, 


Whistler & Sons, Inc., 8. B., 752 Mili- 
tary Road, Buffalo ‘i7, N. Y. 

Worcester Pressed Steel Co,, 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.’’ 


ORIVES, ELECTRONIC 
Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 
““Thy-mo-trol.’’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘““V-8” 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 











DRIVES, M-G VARIABLE SPEED 
Unimax Switch Cosvegtien, 460 W. 84th, 
New York 1, N. 


DRIVES, V-BELT 
Dayton 


Rubber Mfg. Co., Dayton 1, Ohie. 

DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears. 

DYNAMOTORS. See Motors and Gen- 
eratora. 

ELECTRICAL SHEETS. See Steel, 
Electrical 

ELECTRODES, RESISTANCE 
WELDING 


— > Co., Inc., P. R., Indianapolis 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 
ENAMELS. See Lacquers. 


EXPRESS SERVICES 
Air Express Div., aeiow Express 
Agency, 230 Park Ave., N. Y. 17, N. Y. 


EYELETS 
American Brass Co., Waterbury 88, Conn. 


233 Water, 





““Tru-Fiange.”’ 
Mfg. Co., 18 Mill, Waterbury 
| 91, Conn, 
FABRICS, _ ELECTRICALLY CON. 
DUCT 
Pacific cae Industrial Fabrics Dept., 
214 Church, New York 138, N. Y. 


| (Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 
Tapes) 
Fiber-Glass, Varnished Cambrie, Cot- 
ton, Linen, Silk, ete. (see alse Tubing 
and Sleeving, Braided Fabries; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

| Brand & Co., William, 276 Fourth Ave., 

| New York 10, N. Y. “Turbo.” 
Duplan Corporation, 512 Seventh Ave., 


| New York 12, N. Y. 

| General Electric Co., Section RIMA-678, 

| Resin & Insulation Materials Div., 

Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Insulation Manufacturers Corp., 565 W. 
Washington Bilvd., Chicago 6, III. 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘*Fibron.” 

Mica Insulator Co., Schenectady  &.. &. 
**Empire.”’ “Mico 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“‘Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘“‘Varslot.’’ ‘‘Vartex.” 
Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, Ohio. ‘‘Fiberglas.” 





Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. “Tuffernel.”’ 


FAN BLADES. See Blades, Fan. 
FANS & BLOWERS 


Heinze Electric Co., 685 Lawrence, 


Lowell, Mass. 
Robbins & Myers, Inc., Motor Div., 
Springeld, Ohio. 
oo Electric Mfg. Co., Menominee, 
ch. 
Smith Mfg. Oo, Ine., F. A., 250 Davis, 
Rochester 2, N. Y. “Kasco.” “Pilot.” 
| FASTENERS (Bolts; Pins; Nuts; 
Rivets; Screws; Washers) 


BOLTS and NUTS 
i Machine Bolts and Nuts (A) 





Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 
Nuts (D) 

Screw Thread Inserts (E) 

Headed and Kolled Thread Parte— 
Studs, etc. (Cold Upset) (F) 

Spade Belts (8) 

Special Nuts (G) 

Aircraft Screw Products Co., Inc., 47-28V 
85th, Long Island City 1, N. Y. “Aero- 
Thread,’ ‘Heli-Coil’’ (AE) 

Allmetal Screw Products Co., Dept, EL, 
88 Greene, New York 18, N. Y. (A) 

American Screw Co., Providence 1, RB. L 


(BF), (Cold Headed Screws) 
Butfaio Bolt Co., North Tonawanda 
N. Y. (A) 


Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (AC) 
Clark oe. Bolt Co., Milldale, Conn. 


Mass. 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (B) 
emrte Auto-Lite Co., Toledo 1, Ohio 
( 
Harper Co., H. M., 2609 Pletcher, Chi- 
cago 18, TL (ABC) 


Lamson & Sessions 
Cleveland 2, Ohio ae tl 
Milford Rivet & Co., 87) 
Bridgeport Ave., miiteca. "Oan. (B) 
——_ 8 Washer Co., Newark 8. 

. J. ) 
New England Screw Co., Keene, 


N. H. (B) 
Palnut Company, Inc., 66 Cordier, Irv- 
ington 11, N. J. (C) 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 


Reed & Prince Mfg. Co., Worcester, Mass 


(A) 
Russell, Burdsall & wane Bolt & Nw 
Co., Port Chester, N. 


Scovill Mfg. Co., Waterville Screw Prod. 
ucts Div.. Waterville 48 Conn (F) 

Sterling Bolt Co., 209 W. Jackson Blvd., 
Chicago 6, Ill. (ABF). 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 


Tinnerman Products, Ine., 2042 Fulton 
Road, Cleveland 18. Ohio. “Speed 
Nuts” (D) 

United-Carr Fastener Corp., 31 Ames 8t., 
Cambridge, Mass. (G). 

Wenco Mfg., 1136 W. Hubbard, Chisage 
22, IL (8) 


PINS—Cotter 

Taper (G) 

ar Manufacturing Co., Hartford, Cona 
(H) 


Allmetal Screw Products Co., Inc., Dept. 
EL, 33 Greene, New York i8, N. Y. (F) 


(F); Locking ané 


Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 
Corbin Screw Div., American Hardware 


Corp., New Britain, Conn. 
Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiae 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (F) 


“a WASHERS ane 


American Screw Co., Providence 1, BK. 1 
Central Screw Co., 3501 8. Shields, Chi 


cago 9, Ill. 

Chandler Products Corp., 1491 Chardoa 
Cleveland 17, Ohio. 

Clark Kros, Bolt Co., Milldale, Conn, 

ae Screw Co., New Bedford. 
ass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio. 

National Lock Co., Rockford, Til. 

New England Screw Co., Keene, N. HB. 

Pheoll Mfg. Co., 5700 W. Roosevelt 


Chicago 50, Tl. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nw 
Co., Port Chester, N. Y. 

Beovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 
Aircraft Screw Products Co., Ine., 47-28V 


85th, Long Island City 1, N. Y. “Aero- 
Thread.”’ 
Allmetal Screw Products Co., Pe EL 


83 Greene, New York 13, ; i 2 
American Screw Co., Providence 1, BR. 1 
Atlantic Screw Works, 85 Charter Oab 

Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe 

Cleveland 10, Ohio. 

Central Screw Co., 3501 8. Shields, Chi 

cago 9, Ill 
Chandler Products Corp., 1491 Chardon 

Cleveland 17, Ohio. 

Chase Brass & Copper Co., Ine., Water 
bury 91, Conn. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 

Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fietoher, Chi 

cago 18, Ill. 

International Screw Ce., 9446 Roselaws 

Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 86th 

Cleveland 2, Ohio. 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, 
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Sense sam 


"RELAYS 


e For multiple circuit switching and many industrial 
and electronic control circuits and systems. 


e Compact .. . occu- 
pies minimum space. 
Rugged construction 
and precision - built 
for dependable per- 
formance. 


Adaptable to a wide 
variety of circuit ar- 
rangements. 


Also furnished with 
Octal Base and her- 
metically sealed con- 
tainer. 


Series 63— 
SURFACE MOUNTING type with 


Write for Bulletin 


No. 50-2 Solder ter- 


removable dust cover. 
minals. 


(appr. 1/3 size.) 


TAAL a aa A 















154 WEST i4th St., NEW YORK. il, N. 



















It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qua!- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 
Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 50, Illinois. 


Siro 


LARGEST 





INDEPENDENT ANDO 
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BALLS @ Serve Industry 


EX CIiSeve 





Sink 

















Cord Sets made to specification 


All types of wire serviced, cut and stripped, 
tinned, hanked. Eyelets, terminals, caps or other 
devices attached as desired. 


WIRE 


Types AF, CF, Plastic Thermostat and Types 
POT, TF, TFF wire. 


Samples sent promptly 


Miller vrectric co. 


70 RIVER STREET PAWTUCKET, R. I. 












Machines used in 








final lapping oper- 

ation on medium 

and large Strom 
Balls. 


METAL BALL 






MANUFACTURER i 
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“18-8 Type” 


only. 


HARTFORD 2, 





“SCREWS e SOCKET 
HEAD CAP SCREWS 


chemical fumes or corrosive vapors. 


diameter; cap screws: 
Class 3 fit; 


| Order of your local Allen Distributor, or write 


THE ALLEN MFG. COMPANY 













































NON-CORRODING “ALLENS' for applications 


where steel is subject to excessive moisture, 


Made of 


Stainless, non-heat treated, non- 


magnetic. Set screws: stock sizes #6 to 4%” 


#8 to %”. N.C. threads 


Allen precision fastenings. . . 


us for samples and literature. 


















CONNECTICUT, U.S. A. 












National Lock Co., Rockford, Ill. 
= Lock Washer Co., Newark 6 
National Screw & Mfg. Co., 2440 E. 75th. 
Cleveland 4, Ohio. 

New Engiand Screw Co., Keene, N. HB 
Parker-Kalon -. 200 Varick, Ne 


York 14, N. . 
Pawtucket Screw Co., Pawtucket, R. 1 
Pheoll Mfg. Co., 570@ W. Roosevelt, Chi 
eago 50, Ill. 

Reading Screw Co., Norristown, Pa. 
Reed & Prince Mfg. Co., Worcester, Mass 
Russell, Burdsall & Ward Bolt & Nu 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Ill. 

Southington Hardware Mfg. Co., Souts 
ington, Conn. 

Sterling Bolt Co., 209 W. Jackson, Ch 
eago 6, Ill 

Stronghold screw Products, Inc., 212 W. 
Hubbard, Chicago 12, 

9685 Grinnell. De- 


Wolverine Bolt Co. 
treit 13, Mich. 


RIVETS 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, xe 
Aluminum Co. of America, 217¢ Gulf 


Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.’ 
Buffalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W 

Jackson Blvd., Bellwood, Ill, 

Clark Bros. Bolt Co., Milldale, Conn. 
du Pont de Nemours & Co., Inc., E. L., 

Dept. F-10, Wilmington 98, Dei., (Ex- 

plosive) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
Progressive Mfg Co., 44 Norwood, Tor- 


rington, Conn. 
Reed & Prince Mfg. Co., Worcester, Mass 
Russell, Burdsall & Ward Bolt & Nut 


Co., Port Chester, N. Y. 
Ryerson & Son, Inc., Joseph T., Chicage, 
Til. 


Sterling Bolt Co 
Chicago 6 nl 


209 W. Jackson Blvd., 


SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J); Special 


(K) 


Allen Mfg. Co., Hartford, Conn. (H) 

Allmetal Screw Products Co., Dept. EM. 
80 Grand, New York 18, N. Y. (H) 

— Screw Co., Providence 1, R. I. 
(HJ) 

Bristol Consens. = Bristol Rd., Water- 
bury 91, 

Buffalo Bolt Sa. North Tonawanda, N. Y 
(BH) 

Camcar Products Company 
gan Ave., Chicago 11, Ill. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford 
Mass. ‘“‘Holtite,”” “‘Tap’’ (HJ) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (HJK). 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

— Screw Corp., Hartford, Conn 

Lamson & Sessions Co.. 


1971 W. 85th, 

Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 87) 
Bridgeport Ave., Milford, Conn. (HJ) 


919 No. Michi 


Water 


Moore, Inc., George W., 88 Beaver. 
Waltham 54, Mass. (H) 

National Lock Washer Co., Newark 5. 
N. J. (HJ) 


New England Screw Co., Keene, N. H 


(HJ) 
Parker-Kalon Corp., 200 Varick, New 
(HJ) “‘Gear-Grip’’ 


York 14, N. Y. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington. Conn. (H) 

Reed & Prince Mfg. Co., 


Worcester, Mass 
(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div.. Waterville 48. Conn. (HJ) 
Standard Pressed Steel Co., Box 594. 
Jenkintown. Pa. ‘“‘Tinhrako”’ (A 
Sterling Bolt Co., 209 W. Jackson Blvd 
Chicago 6, Til. (HJ) 


WASHERS—Flat 
Spring (L) 


(K); Lock and 


Allmetal Serew Products Co.. 
88 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Inc., Water 
bury 91, Conn (Kt) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford. 
Mass. (K) 

Gibson Co.. William D. (Div. Associated 
Spring Corp.). 1900 Clybourn Ave., 


Chicago 14, Tl 
2609 Fletcher, Chi- 


Harper Co., H. M.. 
eago 18, Til. (K) 
Hubbard Spring Co., M. D.. 525 Central 
Ave.. Pontiac 12, Mich. (K) 

Lamson & Sessions Co.. 1971 W. 85th. 
Cleveland 2. Ohio (KL) 
National Tork Washer Co., 
N. J. “Kantlink” (L) 


Dept. EL, 


Newark 5 








Palnut Company, Inc., 66 Cordier, Irv 
ington 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave 
Chicago 10, Il. (KL) 

Raymond Mfg. Co., Div., Associate 
Spring Corp., Corry, Pa. (KL) 

Sterling Bolt Co., 209 W. Jackson Blvd 

Chicago 6, Ill. 


Thompson-Bremer & Co., 1688 W. Hub 
bard, Chicago 22. Ill. “‘Everlock’’ (KL 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co., 1536 Carrol! 
Ave., Chicago 7, IIL 

Felters Co., 210-U South, Boston 1) 
Mass. 

Western Felt Works, 4035 Ogden Ave. 


Chicago 28, TL 


FIBRE-GLASS. 


See Fabrica, 
lating 


inse 





FIBRE, PHENOL. See Plastics, Lami 
nated. 








FIBRE, VULCANIZED. (Board, Sheet. 
Rod, Tubing) 


Baer Co., 7 8., 7-11 Montgomery, Hib 


side, N. 
Continental-Diamond Fibre Co., Neward 
The Huse Liberty Mica Co. 


18, Delaware. 

Husite Div., 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp., 
Washington Bivd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 6) 
Murray, New York 7, N. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. “Peerless,” “*Vuloot.’ 

Rogers Corp., Manchester, Conn. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co, 230 
Park Ave., New York, N. Y. “Den 
site,”’ ‘*Electrite.’’ 


FILLING COMPOUNDS. See Cements, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 
















Cte Corp., Amplex Div., Detroit 81 

ch. 

Moraine, Products Division, Genera) 
Motors, Dayton Ohio. ‘‘Porez.’’ 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mass 
“Tobe. 


F-416, 67 Broad, New Y x. Y 
General Electric Co., Section “660. 57, 

Apparatus Dept., Schenectady 5, N. Y¥. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquera, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. 2 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instrv 
ment & Radio; See also Capacitors) 


Federal ‘Telephone and a om 





See Wire and 


85 Water, Cuba 


a gun Corp., 
Arrow-Hart & Hegeman Electric Co., 109 


Hawthorne, Hartford 6, Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

General Electric Co., Section A50-122. 
Appl. & Merchandise Dept., Bridge 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, III. 

Jefferson Electric Co., Bellwood, Ill. 


Sprague Electric Co., North Adams, Mas» 
Westinghouse Electric Corp., Box 868 
Pittsburgh 380, Pa. 


FLUX, SOLDERING. 
Compounds 


FOOT SWITCHES. See 
FORGINGS 


See Soldering 


Switches 


Aluminum Company of America, 2179 Guir 


Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 89, Conn 
**Anaconda’”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Noo 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill 


Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS ano 
CLIPS 


Iisco Copper Tube & Products, 
cinnati 27, Ohio. 


Inc., Cin 


ELECTRICAL MANUFACTURING 






































TRADE MARK 


MGILL Zevelier switches Assure... | 
“Oo 


es 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches s 

provides instantaneous control from any angle. Their high 

quality, watch-like construction guarantees dependability and 

longer service. Specially designed sizes and types are easily 

applied to motors, fans, electrical appliances and lighting fixtures. 
Model Number 41, shown here, is the most compact 6 amp. 

switch on the market today — only %” thick. Particularly adapt- 

able for canopy mounting. Qualifying for a “T” Rating by Under- 

writers’ Laboratories, through many years service, it will safely 

take an initial surge of 48 amps. — eight times its rated capacity. 





onty MGILL MAkes 


e A complete description of the 

lev olier many types and sizes of 
TRADE MARK LEVOLIER Switches is found 

in McGILL Catalog No. 43. 


SWITCHES Send for your free copy 
today 


MSGILL MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL STREET VALPARAISO, INDIANA 





For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Tramsformers, Condensers 


For Potting 
Radio Transformers, Light Units. 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and mine for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 








VALLEY 


Ball Bearing 


MOTORS 


Geceause - 


@ They offer more flexibility in power planning. 











@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


ENGINEERS WHO @ Being made in % to 75 


For superior performance, h. p. sizes, they offer 
KNOW SPECIFY for skilled workmanship, wide adaptability. 


DN TTR escnstic cot windings 


e Form Wound e Acetate Section 

e Paper Section e Bakelite Bobbin 

e Acetate Bobbin e Cotton Interweave 
ALSO TRANSFORMERS MADE TO ORDER 


EVERY JOB MADE Waa TaE EW AO VALLEY 


TO YOUR INDIVIDUAL ELECTRIC CO. 
SPECIFICATIONS 93 MAIN ST. ELECTRIC CORPORATION 


A bYEae CONN. 4221 Forest Park Blvd. ° St. Louis 8, Missouri 
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No. 12 
Cooper Oven Thermometer Co. 









































Simplicity and reliability have marked the products 





of the Cooper Oven Thermometer Co. since they 





manufactured their first riveted bimetal indicator 


back in 1890. Typical of the Cooper line, this midget 




















employs a coiled thermostatic bimetal element which 





rotates the shaft and the pointer through a segment 











of an arc to show oven heats as high as 600°. This 





range is one of the features which make Cooper 








Thermometers so valuable in the design of irons, 





waffle bakers, cookers and ovens of all types. 











Chace Thermostatic Bimetal is the actuating ele- 





ment in many excellent temperature responsive 








devices. For a wide selection of bimetal combina- 











tions, for dependability in hard service, product 








engineers specify thermostatic bimetal strip or finished 
bimetal elements produced by W. M. Chace Co. 
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1608 BEARD AVE. + DETROIT 9, MICH 












































Jefferson Electric Co., Bellwood, Ill. 
, Cinch Mfg. Corp 


18, IL 
ae 1300 Soldiers Field 
Trico Fuse Mfg. Co., Milwaukee, Wis. 





FUSES 
Federal Electrical Products Co., 50 Paris 


. “*Noark.”’ 
General Electric Co., Section moee-a. 
Co., Bellwood, Ill. 
Royal Electric Co., Ine., 95 Grand Ave. 
Pawtucket, R. I. 
Trico Fuse Mfg Co., Milwaukee, Wis 
FUSIBLE ALLOYS 
Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. (‘‘Cerro- 
tru’’ Bismuth; Tin Eutectic; ‘“‘Cerro- 
low”’ Indium) 
Federated Metals Div., American Smelt- 
ing & “ Co., 120 Broadway, 


N. Y., N. 

GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

United States Gauge Div., American Ms- 
chine and Metals, Inc., Sellersvilie, 


Pa. 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9501 Arch, Lancas- 
ter. Pa. (Cork Compositions) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Garlock Packing Co., Palmyra, N. Y. 
Rogers Corp., Manchester, Conn. (paper 
pressboard) 


United States Rubber Co., 


1230 Avenue 
of Americas, . 


New York 20, N. ¥ 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 

Chrysler Corp., Amplex Div., Detroit 18, 
Mich. (Powdered) 

Gear Specialties, 2650 W. Medill Avw., 
Chicago 47, Ill. 

Perkins Machine & Gear Co., Springfield 
2, Mass. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. See Motors and 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 





General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(mycalex) 

GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
en New York 5, N. Y. ‘‘Cerro- 

Stupakof? Ceramic & Mfg. Co., Latrobe, 


Pa. ‘‘Kovar.’ 


GLASS, TECHNICAL 


Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 


Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 


105 Chestnut, Newark 
5, N. J. ‘*Wileo.’’ 


GRAPHITE. See Carbon and Graphite. 


ag and CLAMPS. STRAIN RE- 

IEF 

Heyman Mfg. Co., 500 pon Ave., 
Kenilworth, N. i. “Hey 

Walker Ceo., George, Tis. Amsterdam 
Ave., Passaic, N. J. “Gripmaster.”’ 

HARNESSES and ASSEMBLIES, 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corp., Fort Wayne 6, Ind. 

Federal Telephone & Radio Corp., Dept. 

F 416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 

Interstate Mfg. Corp., 
Newark 4, N. J. 

os Electric Co., 70 River, Pawtucket, 


Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Surprenant Electrical Insulation Co., Dept. 

C, 199 Washington St., Boston 7, Mass. 


125 Sussex Ave., 





HEATING ELEMENTS and UNITS 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5. 


Tuttle & Kift. Inc., 1823 N. Monitor 
Ave., Chicago 89, Ill. ‘‘Thermo-Kleen.”’ 
**Monotube.”” 





Vulcan Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp., P. O. 
968, Pittsburgh 30, nfs 
Yale & Towne Mfg. 
Chrysler Bldg., New > bun iv, N. ¥. 





HERMETIC SEALS. See Seals and 
Terminals 
HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Ra eee 
F-416, 67 Broad, New York 4, N. ¥. 
**Megatherm.”’ 
General Electrie Co., Section H669-57 


Apparatus eee. Schenectady 5, N. Y. 
Inc., Dept. 8-50, 253 

w. 19th, New York ll, N. ¥. “‘Heat- 

master.’ 

Westinghouse Electric Gurs.. P. 0. Ba 

868, Pittsburgh 30, 


HIGH-NICKEL ALLOYS. See Niekei 


HOLDERS, COMMUTATOR Gruen 
Phoenix Electric Mfg. Co., Tll Leake. 
Chicago 6, Ill. 


HYDRAULIC EQUIPMENT. Also ese 
Presses, Hydraulic. 


Denison Engineering Co., 1198 Dublia 
Rd., Columbus 16, Ohio (Valves 
Motors, Pumps) 


IMMERSION HEATER UNITS. Gee 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom 


eters. 





INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 


Cerro De Pasco Copper Corp., Dept. & 
40 Wall, New York 5, 5, N. YY. “Corre 
low,”’ “‘Cerroseal.”’ 

INDUCTION HEATING. See High 
Frequency Heating Units. 

INFRA-RED LAMPS. See Lampe. 


Incandescent. 





INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Bendix Aviation Corp., 1456 Taylor Ave. 
Baltimore 4, Md. 

Bristol Company, 158 Bristol Rd., Water 


bury 91, Conn. 
Burlington Instrument Co., 520 Feurth 
Toledo 1, Ohie 


Burlington, lowa. 
Electric Auto-Lite Co., 


Federal Telephone and ‘Radio Corp., t 
F-416, 67 Broad, New York 4, N. 
General Electric Co., Section - ot, 
Apparatus Dept., Schenectady 5, N. 
Ideal Industries, ‘Inc., 1008 Park Re 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. 

Bimpson Electric  Co., 5200 W. Kinsie. 
Chicago 44, Il. 

Triplett Electrical Instrument Co., Dept. 
D-28, Bluffton, Ohio. 

United States Gauge Division of Amer- 
ican Machines and Metals, Inc., Sellers 
ville, Pa 

Weston Electrical Instrument on” 

Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS and ACCESSORIES. 
LABORATORY STANDARD 

a Co., 4804 Flournoy, Chicago 
4 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newatk 5, N. 2 


INSULATION, WIRE (Ceramlo ane 


Synthetic) 
Ansonia Electrical Div., Noma Electrte 
Corp., Ansonia, Conn. ‘‘Ankoseal.”’ 


du Pont de Nemours & Co., Inc., E. L. 


_—— Dept., Hoom 187, Arlington. 
> “Polythene. - 

Gooirich Chemical Co., B. . I-12, 

Rose Bldg., Cleveland 15, Fete “‘Geon’ 


5 Electric Co., North Adams, Site. 


Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. See Motore 
and Generators. 
INVERTERS, VIBRATOR. See 


Vibrator Converters. 


IRONS, SOLDERING. See Soldering 


Irons. 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


Mee 






ELECTRICAL MANUFACTURING 



















These Symbols — 


Mean 


INFINITE 
VARIETY 


in ELECTRIC 
SWITCHING 


They are the shapes of the 
standard contact elements 
used in ESCO multi-pole, 
rotary, detent switches. These 
elements, specially assem- 
bled to meet your particular 
switching requirements, per- 
mit a single control handle to 
operate a multi-pole, multi- 
stage, multi-position switch. 


a i 
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An infinite variety of circuit sequences can be 
obtained by proper assembly of the contact 
terminals, rotor blades, detent plates, and frame 
elements of which ESCO multi-pole, rotary, 
detent switches are composed. Whatever the con- 
trol function you require ...it can be obtained 
with an ESCO switch. 


THESE SPECIFICATIONS 


cover wide operating needs 


i | re 10A, 125 VAC — 
5A, 250 VAC 
| One to 40 
POSITIONS ....... 4, 8, or 16 
HANDLES ........ Oval, pistol-grip, 
removable 
MOUNTINGS ..... Base or panel 


CONNECTIONS ... Side 
COST ... below that of most “standard” switches. 


Write today for data sheets showing the structural details 
that provide. ESCO’S unsurpassed versatility. 


PROMPT DELIVERY 


For your heavy-duty applications, 
specify ESCO rotary snap switches... 
available in current ratings up to 200 


amperes at voltages up to 460 a-c. 





: “93s BROAD ST. WEYMOUTH 


FEBRUARY 1948 




































SMINGHIRUIN 
TIMING MOTORS 


TIME MACHINES 


Timing Motors 
and 


Time Machines 
That Never 
Need Oiling! 


Motor is equipped with oil storage 
reservoir and patented oil feed to 
bearings. 


Double Bearings 
Assure Smooth 
peration — 


Rotor shaft, reduction train, and 
output shaft—all have double 
bearings to reduce vibration and 
promote quiet operation. 


Brass Gears 
Operated Against 
Steel Pinions 


For Long Life! 


There is no com- 
promise for quality 
in the construction 
of SYNCHRON 
Timing Motors and 
Time Machines. 
Millions of these 
timers are in opera- 
tion today in nearly 
every conceivable / 
type of timing job. 4 
There’s a new SYN- | 
CHRON Catalog 
now available which \3 
tells all the facts. 
Write for it! And if 
you have any spe- 
cial timing prob- 
lems, feel free to 
call on us for help- 
ful suggestions. 





yi 
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Established 1907 a Proneer tn Synchronou iS ayaa 


PRINCETON 3, INDIANA 


























Do You Need 


























































































































































































































































































Can Give You 


Prompt Deliveries 


ARGE quantity production 
facilities for “A,” “B” (or 
“Z') and “C”-type Sheet Met- 
al Screws . . . Steel or STAIN- 
LESS STEEL ... all standard 
sizes, heads, threads and finishes .. . 
all platings 100,000 minimum; 
ceiling unlimited! Special sizes 
where required. 







































































































Precision made, uniform in size, 
clean heads, threads and slots. 

















Tell us what units (and quantities) 
you need and we'll gladly send you 
samples, quotations and approxi- 
mate delivery schedules. 


SPECIALS =) 


OC eaeenia, facilities for making 
SPECIALS (Steel or Stainless 
Steel) to your specifications . . . or for 
converting your screw-machine parts 
to the cold forged process at substan- 
tial savings. Precision made to close 
tolerances; stronger, tougher, cheaper 
and more durable. All automatic sec- 
ondary operations. 




































































Give us samples, sketches or blue 
prints, plus supplementary data about 
use, functions, tolerances, etc., so we 
may quote you promptly. 


CAMCAR PRODUCTS CO. 
608 18th Avenue 
ROCKFORD, ILLINOIS 












































<NOBS and HANDLES, MOLDED 
see Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins 
insulating. 


LACQUERS, ENAMELS and VAR. 
NISHES, FINISHING 


a Co., 305 Franklin, Boston 10, 
ass. 

w Pont de Nemours & Co, E. 1... 
eames Dept., Room 187, Arlington. 
‘veneral Electric Co., Chemical Dept.. 
1 Plastics Ave., Pittsfield, Mase 
(Silicone) ‘‘Glyptal.”’ 

‘teorge Co., P. D., St. Louis, Mo 
“*Pedigree.”’ 


'rvington Varnish & Insulator Co., Irv 
Maas & Waldstein Co., Newark 4, N. 3 


“*Motletone.”’ 
Monsanto Chemical Co., Plastics Div., 
_ Springfield 2 Mass 
The Sherwin-Williams Co., 101 Prospect 
Ave., N. W., Cleveland 15, Ohio, 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
7 > Co., Inc., 118 Astor, Newark 5, 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Makepeace Co., D. E., Attleboro, Mass. 


Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo.”’ 


LAMINATED PLASTICS. See Plastics. 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 80, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1092 


Tyler (Carbon), St. Louis 6, Mo. 
“*Nalco.’’ 

Solar Electric Co., Warren, Pa. 
Westinghouse Electric Corp., P. O. Bor 


868, Pittsburgh 8, Pa. 
LAMPS, MERCURY VAPOR 


veneral Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot 


Indicator) 

General Electric Co., Nela Specialty 
Div., Lamp Dept., 1 Newark, Hoboken, 
N. J. (Neon Glow) 

Herzog Miniature Lamp Works, 12-28 
Jackson Ave., Long Island City, N. Y. 
“*Sol-Rex.’’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘Nalco.’ 
Westinghouse Electric Corp., 
868, Pittsburgh 380, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
Oykom Co., 2303-F N. 11th, &. Louis 6, 
0. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, 
Britain, Conn. ‘‘Flud-Lite.’’ 


and 


New 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. Y. ‘‘Dialco.”’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Kirkland Co., H. R., 810 King, Morris- 
town N. J. ‘‘Pioneer.’’ 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bres. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. 


| Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. “AMP,” 
“Diamond Grip,”’ “Flag Grip,”’ 
“U-Grip.” 


American Brass Company, Waterbury 88, 


Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 


Ilsco Copper Tube & Products, 
Cincinnati 27, Ohio. 

Howard B. Jenes Div., Cinch Mfg. Corp., 

2460 W. George, Chicago 18, Il. 


Inc., 








Krueger & Hudepohl, Third & Vine, 
Cincinnati 2, Ohio. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfiefild, N. J. 


Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 
Sherman Mfg. Co., H. B., 12 Barney, 


Battle Creek, Mich. 
Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock.” 


MACHINES—See Specific Headings; 
Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers; Wire; Wire Insulating. 


MAGNETIC MATERIALS. See Steel, 


Electrical; Iron, Magnetic Core; 
Nickel-Iron Alloys; Magnets, Per 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Miem 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.’’ 
Minnesota Mining & Mfg. Co., St. Paw 

6, Minn. 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div 
Section HA-11, Chemical Dept. Pitte- 
field, Mass. **Alnico,”’ ““Cunico, 
“Cunife,”’ “Silmanal,’’ ‘‘Vectolite.’ 

Indiana Steel Products Co., 6 N. Michi. 
gan Ave., Chicago 2, Ill. : Ispco, 
**Alnico,”’ ee “Cunife,” ‘Si 
manal,”’ ‘‘Vectolite.”’ 

Simonds Saw & Steel Co., Lockport, N. ¥. 


MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resis 
tance. 


MATERIALS HANDLING EQUIP. 
MENT 

Market Forge Ce., 84 Garvey, Everet 
49, Mass. 


West Bend Equipment Corp., 233 Water 
West Bend, Wise. ‘‘Weld-Bilt.’ 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays ane 
Contactors 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 
METALLIZED GLASS. See Glass. 


Technical. 


METALS, LAMINATED. See Lami 
ated Metals. 


METALS, PRECIOUS. See Gold; 
Platinum; Silver, Laminated Metals 


METALS, RARE 
Fanstee] Metallurgical Corp., Nortn Om 


, mn. 
Mallory & Co., Inc., P. BR., Indianapolis 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glase 
Bonded Mica. 


MICA, MOLDED and LAMINATEO 
(Sheets, Plate, Tape, Tubes, 
ents, Washers, etc.) 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 
Husite Div., The Huse Liberty Mica Ce., 
171 Camden, Boston 19, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Till. 
Macallen Co., 16 Macallen, Boston 27, 
ass. 
wie Insulator Co., Schenectady 1, N. ¥ 
““Micanite,”” “‘Munsell.’’ 
Mitchell- Rand pee Co., Ine., 5D 
urray, New , NY. 
New England Mica Co., Inc., 80 Woere 
Ave., Waltham, Mass. 


UNDERCUTTERS 

= Industries Inc., 1008 Park Ave. 

Sycamore, Ill. 
ROPHONES 

pone Co., 561 Broadway, New Yerd 
18, MN. ¥. 

MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics 


NG MACHINES, PLASTIC 
—— Engineering Corp., 878 W 
ward Ave., Buffalo 17, N. ¥. 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) nee 


Fansteel Metallurgical Corp., 
Mallory & Co., Inc., P. R., Indianapolis 
Ind. 


Chicago, Il. 


MOTOR-GENERATOR SETS. Bee 


Motors and Generators. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor. 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio. 


ELECTRICAL MANUFACTURING 





















OF EVERY 
DESCRIPTION 
FOR EVERY 
PURPOSE... 
UTILIZING 
MORE THAN 
22,000 SETS 
OF DIES 


Let Us Quote 
On Your Needs! 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 





» Pp E E D Cc a A F T apped to close tolerances with- 





noe 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., E' Cleveland” One | | ’ 
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SUPPLYING 


WASHERS ana STAMPINGS 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 


WASHER 
MFG. Co. 


2200 SOUTH BAY STREET 
MILWAUKEE 7, 
WISCONSIN Us 


The World’s WROT W 
Largest Producer 
of Washers 



















SINCE 






























OR those smal) insulators 
requiring high dielectric 
ind mechanical strength — 
specify LAVITE, the rugged, 
‘lose-grained steatite ceramic. 
May be machined, threaded or 


WIRE out costly rejects. Ideal for 
STRIPPERS ‘esistors, coil forms, capacitors, 


° . etc, 
Backed by over 20 years of who bases, bushings. otc. Test 


continuous effort in build- samples gladly furnished on 
ing and improving wire 

strippin machinery, request. 
SPEEDCRAFTS are out- 
standing for their precision 
performance, rugged con- 
struction and the speed 
and quality of their pro- 
duction. 


Let a Speedcraft engineer 


advise you regarding your 
wire stripping operations. 
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| It may pay you to let 









| our Design Engineers 





have a 







hand in it. 

















They have helped 
















many 
















manufacturers 















* CUT COSTS 























| * SPEED PRODUCTION 























* TURN OUT FINER 
FINISHED PRODUCTS 
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MOTORS and GENERATORS 





(Standard Voltages) 


Miniature—Under 1/50 Hp. 
Fractional—1,50 to 1 Hp. 





Integral—1 to 7% Hp. 





Integral—Over 7 “a H Hp. 





cai I a ced Low ; Voltages) 


Airway Electric Appliance Corp., Toledo, 
Ohio (123). 

Alliance Mtg. Co., Alliance, Ohio. ‘‘Power- 
pakt’’ (AIL) 

Baldor Electric Co., 435 Duncan Ave., 
St. Louis 10, Mo, (125689V) 

Barber-Colman Co., Rockford, Ill. ‘“‘Bar- 
col’’ (ADSLV) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill, (1234ADUSLV) 

Burke Electric Co., 3712 W. 12th, Erie, 
Pa. (123567890) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (124567890V) 

Cramer Co., Inc., R. W., River &t., 
Centerbrook, Conn. (ASL) 

Crocker-Wheeler Electric Manufacturing 
Co., Ampere, N. J. (567890LV) 

Cyclohm Motor Corp., 5-17 46th Rd, 
Long Island City 1, N. ¥. (5689A8) 

Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 

Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y. “EAD” (A814) 

Eicor, Inc., 1501 W. Congress, Chicago 7, 
Tl, (125) 

Electric Indicator Co., Parker Ave., 
Stamford, Conn, “‘Alp’’ (ADUS1238LVT) 

Electric Motor Corp., Racine, Wisc. 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. (1234567890V) 

Elekraft Mfg. Co., 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(145689) 

Fairchild Camera & Instrument Corp., 
i? A, 88-06 Van Wyck Bivd., Jamaica 
a (A8) 

weteres Telephone & Radio Corp., Dept. 
F 416, Newark 4. N. J. (G) 

General Electric Co., Section H669-57, 
Apparatus Dept.. Schenectady 5, N. Y. 
(ADU81234567890LV) 

Hansen Mfg. Co., Inc., Princeton 8, Ind. 
““Synchron” (ADSLV) 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. (ADSLV) 

Haydon Co., The A. W., Waterbury 82, 
Conn. (ADBLY) 

Heinze Electric Co., 685 Lawrenee, Lowell, 
Mass. (AD4) 

— Electrie Motors, Howell, Mich 

(158) 


MOUNTINGS, RUBBER and 
SYNTHETIC. 

Connecticut Hard Rubber Co,, 412 East 
Street, New Haven, Conn 

Barry Co., L. N.. 179 Sidney, Cambridge 
39, Mass. ‘‘Barrymounts.” 

Lord Mfg. Co., Erie. Pa 

Surprenant Electrical Insulation Co., Dept. 
C, 1998 Washington St., Boston 7, Mass. 


MOVEMENTS, CLOCKS and TIMING 

Haydon Co.. A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. 

Telechron, Ine., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Cleveland Decals, Inc., 2515 Canal Rd., 
Cleveland 15, Ohio. 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-12, Chicago 14, Ill 

General Electric Co., Plastics Div., Chem- 
teal Dept., Pittsfield, Mass. (Plastics) 
““Textolite.”’ 

Hopp Press, Inc., 460 W. 34th, New York 

NY. (Plastics) 

snuieenee Ge. Dept. 7-12, 5823 W. Lake, 

Chicago 44, Ill. (Decals) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 3, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

International Nickel Co., 67 Wall, 
New York 5, N. Y. “neo. **Monel,”* 
“‘Ineconel,’” ‘‘Ni-Spa' 

Scovill Mfg. Co., Weterbary 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Cona. 
** Anacon 
Bridgeport Brass Co., Pare * Conn. 
Chase Brass & Copper Ce., Ine., ‘Water- 
bury 91, Conn. 
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Jack & Heintz Precision Industries, Ine., 
Cleveland, Ohio (1) 

Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois. (1256¥V) 

Kingston-Contey Electric Ce., 86 Bread 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co., The, Kent, Obie 
(ADUS81234) 

Linceln Electric Co., The, Dept. 896 
Cleveland 1, Ohio. (G) 

Master Electric Co., The, Dayton 1, Ohie 
(124587890) 
Ohio Electric Mfg. Co., The, 5905 Meuriee 
Ave., Cleveland 4, Ohio. (124567V) 
Packard Electric Div., General Motors 
Cerp., Warren, Ohio. (128) 

Peerless Electric Co., The, Warren, Ob- 
(12568) 

Rae Motor Corporation, 224 Seventh 


Street, Racine, Wisconsin (ADU123 
LVI 

Redmond Co., Ine., Owosso, Michigan 
(AD12V) 


Reliance Electric & Engineering Co., 1066 
Ivanhoe Rd. Cleveland 10, 
(5689V) 

Reuland Electric Co., 3001 W. Missiee 
Rd., Alhambra, Calif. (58) 

Robbins & Myers, Inc., Springfield, Ohie 
(ADU8123456790V) 

342 W. Hurea. 


Russell Electric Co. 
Chicago, Ill., “* re ). 

Scruggs Co., The Loyd, 1023-33 B. 
Sixth, St. Louis 1, Mo. (A) 

Bignal Electric Mfg. Co., Menominee 
Mich. (ADU123V) 

Small Motors, Inc., Dept. 41, 2076 Eistes 
Ave., Chicago 14, Tl. (Al) 
Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. ¥ (ADU128LVT) 
Star Electric Motor Co., 200 Bloomfielé 
Ave., Bloomfield, New Jersey. (12567890) 
Sterling Electric Motors, Los Angeles 22. 
Calif., (158). 

Telechron Inc., Dept. H, Ashland, Mase 
(AS) 

Tisdall Electric Motor Co., 1128 Greenup. 
Covington, Ky. (1). 

U. 8. Electrical Motors, Inc., 
Slausen Ave., Los Angeles 11, Dalit. 
(158L) 

Valley Electric Corp., 4221 Forest Part 
Bivd., St. Louis 8, Mo, (158) 

Wagner Electric Corp., 6454 
Ave., St. Louls 14, Mo. (12568LV) 

Wesche Electric Co., The B. A., 1626-18 
Vine, Cincinnati 10, Ohio. **Weleo” 
(125689V) 

Westinghouse Electric Corp., P. 0. Bas 
2025, Buffalo 5, N. ° 

(ADUS1234567890VT) 


Federated Metals Div. American a 
& Refining Ce, 120 Broadway, N. 
= 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instrumente 
OILERS. See Lubricators. 


PACKAGING. See Oartons and Oops. 
tainers. 


PACKINGS. See Gaskets. 
PALLADIUM. See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1816 8. Second, MU 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne. Hartford, Conn. 

General Electric Co., Section eee et. 
Apparatus Dept., Schenectady, N. Y. 

os Electrie Co., 99 Plum, Trentea. 


Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 

Ward Leonard a Co., 84 South. 
Mount Vernon, N. 

Westinghouse Electric ie P. 0. Ba 
868, Pittsburgh 380, Pa. 


PANELS, METAL. See Oabinets 
Sheet Metal. 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14. Conn. 

Baer Co., N. 8., 1-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc. Fall River, Mass. 

“Copaco,”’ “Coparex, * “Nungra. 
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Spring-actuated electric coil assembly for electric 
organ (a typical Reliable Spring application). 
























way 


This cross section of a Haydon timing motor illustrates a few of the i 
exclusive, patented features that make Haydon synchronous motors 
and timers the most accurate and dependable in the field. 





“Quality” and “service” are overworked words 


: : re t, sealed housing. 
in the vocabulary of business. Yet—Reliable is ee ee ee 





: 2 Shading coil construction gives high starting torque. 
one concern that really tries to make them ie 
: , ae 3 Field structure gives balanced torque characteristics. 
mean something, not only in advertising, but : : : F 
: f 2 4 Porous bronze graphite bearings filter lubricant to bearing 
in the products we turn out. Reliable will go a long ways eurlaces. 





to take the time and trouble to work out, with you, the 5 Shaft housing seals lubricant away from motor shaft—pre- 
very finest spring, at the minimum cost, to suit your par- vents pumping. 4 
ticular purpose. That method of doing business has ob- 6 Sealed reservoir for motor shaft lubrication. , 
tained, and held, many of our oldest customers. You may 7 Uniform reluctance ring rotor for uniform torque character- 


; acai cae istics, rigidly held b 
be astonished how often even limited study clearly indi- ere ee ee 


‘ ‘ . : ‘ 8 Double bronze bearing on output shaft. 
cates the wisdom of basic changes in design, material, ' 4 


9 Lubricant carried by capillary attraction to each gear 


weight, finishes etc. On any problem of springs, stamp- assembly individually, irrespective of mounting position 
ings, or wire forms, you will find that Reliable men “know of unit. 
what it’s all about.” We keep our whole organization on 10 Protection against veltage surges with fold of insulation. 
its toes to serve you, and our production facilities right up 11 Projection-welded field assures accurate air gap and rugged 
. ° . es construction. 
to the minute for fast, economical, high precision work. 
. . iobs Comprehensive range of output speeds from 450 rpm to 1 revolu- 
Why not give us a crack at one of a ae job tion per 1000 hours makes Haydon motors universally adaptable. 
and see how we operate? Write for our new 1948 Engineering Catalog covering all Haydon’s 
. 2 ; motors and timers. For an actual timing motor demonstration at 
Your Reliable representative nearest you is your desk, request a call by your Haydon representative. 
always ready to cooperate. Write for bul- 
letin “Specifying for Economy in Springs”. WRITE HAYDON, 2502 ELM STREET, TORRINGTON, CONNECTICUT 
THE RELIABLE SPRING & WIRE FORMS CO : 





3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 
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YOU CAN RELY ON LET 
TORRINGTON Gy CONNECTICUT 


george cw ing 
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| ASBESTOS COVERED 


WIRE A ot 
- « - IN ALL POPULAR SIZES 






As Specalists in the manufacture of 
| Asbestos Covered Wire we have con- 
centrated all the efforts of our entire 
engineering and technical staff in 
the production of wire that will meet 
your every requirement for appear- 
ei ance and reliability. YOU CAN DE- 
PEND ON RADIBESTOS QUALITY. 


But of equal importance, we special- 
ize in the service which we give our 
customers in shipments and atten- 


tion to all the details of their orders. 
YOU CAN DEPEND ON RADIX SER- 
VICE. 


QUALITY and SERVICE are the cor- 
nerstones of our business. May we 
give you more information about 
| RADIBESTOS Asbestos Covered 
Wire and how our service can help 
you maintain production schedules? 



















Write for samples—mentioning the purposes 
for which you require asbestos covered wire. 



















LOOK FOR 


Sead 


2800 EAST S5TH STREET 


ESTOS) ON THE SPOOL 


Mi a3 


CLEVELAND, OHIO 
A 















General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Hollingsworth & Vose Co., East Walpole, 


Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 
““Empire.’’ 

Mitchell-Rand Insulation Co., Inec., 61 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.’’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘*Peerless.’’ 

Paper Manufacturing Co., Philadelphia 23, 
Pa., ‘‘Neutrelec’’. 

Rogers Corporation, Manchester, Conn, 


PAPER, TRACING. See Tracing 
Cloth and Paper. 


| PENCILS, DRAWING 


Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Mag- 
nets, Permanent. 

PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
“*Anaconda.”’ 


Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

— & Co., Inc., P. R., Indianapolis 6, 
nd. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 


Seovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 


°HOTOELECTRIC CELLS AND 
TUBES 
General Electrie Co., Electronic Dept., 


Thompson Rd.. Syracuse. N. Y 
Radio Corporation of America, Commercial 
eeeing. Section BR 71, Harrison, 
Selenium Corp. of America, 2160 E. Im 
perial Highway, El Segundo, Calif 


PHOTOELECTRIC CONTROLS 

General Control Co., 1200 Soldiers Field 
Rd, Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Loe 
Angeles 3, Calif. 

Mercoid Corp., 4213 Belmont 
Chicago 41, Ill. “*Visaflame.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 
“*Photronic.”’ 


>HOTOGRAPHIC PAPER 
Eastman Kodak Co., Industrial 
graphic Div., Rochester 4, N. Y. 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PILLOW BLOCKS. See 


low. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING MATERIALS 
) 


Ave., 


Photo- 


Blocks, Pil- 


Cellulose Acetate (A 
Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (@) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. (EFIJM) 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 137, Arlington, N. J. 
(ADGHEKP) “Lucite,” ‘‘Polythene,”’ 
**Tefion.”’ 

Durez Plastics & Chemicals, Ine., 612 
Walck Koad, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. 

Goodrich Chemical Co., B. F., Dept. I-12, 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon,”’ 
“*Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘‘Cerex,’’ ‘‘Lastron,”’ 
““Fibestos,”” ‘“Nitron,’’ ‘‘Resimene,”’ 
**Resinox,”” “‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

queen Pease Corp., New Freedom, 
. = o 

—— Button Works, Inc., Auburn, New 
ti 

Rarber-Colman Co., Rockford, Tl. 

Boonton Molding Co., Boonton, N. J. 








Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Iil. 

Consolidated Molded Products Corp., 809 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Plastics Div., Chem 
ical Dept., 1 Plastics Ave., Pittsfield. 
Mass. ‘‘Textolite.’’ 

ae Tee Inc., 460 W. 34th, New Yors 


Irzington Varnish & Insulator Co., Irving 
on 11, N. J. 

Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 838 N 
Whipple, Chicago 12, Il. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8. Mass. 

Park, ID 


Richardson Co., 
“*Insurok.*’ 

Rogan Brothers, 2500 W. Irving Pk. Blvd.. 
Chicago 18, Tl. 

Surprenant Electrical Insulation Co., Dept 
C, 199 Washington 8t., Boston 7, Mass 

Synthane Corp.. 2 River Road ake Pa. 

Van Norman Molding Co., 4631 Cottage 
Grove Ave., Chicago 15, Ill. 

Watertown Mfg. Co., 700 Echo Lake Rd. 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Tl. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
18, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

General Electric Co., Plastics Div., 1 


Plastic Ave., Pittsfield, Mass. 
Hopp Press, Inc., 460 W. 84th, New York 
i, N.Y. 


Husite Div., The Husite Liberty Mica Co., 
171 Camden 8t., Boston 18, Mass. 

Kurz-Kasch, Inc., 1419 8. Broadway. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y¥ 


Melrose 


Midwest Molding & Mfg. Co., 883 N 
Whipple, Chicago 12, TH. 
Richardson Co., Melrose Park, I 


“*Insurok.’’ 

Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Il. 

Synthane Corp., 2 River Read, Gaks, Pa 

Van Norman Molding Co., 4633 Cottage 
Grove Ave., Chicago 15, Ill. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. 8., 7-11 Montgomery, Hill 
ide, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 613 
Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32, Ohio. 

General Electric Co., Plasties Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. “"Textolite.”” 

{nsulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. ¥ 
“*Lamicold.’’ 

eSeunnte Chemical Co., Plast4ecs Div.. 
Springfield 2, Mass. 

eashanl’ Voleasined Fibre Co., Wilming- 


ton 99, Del. ‘‘Phenolite.’’ 
Richardson Co., Melrose Park, HW) 
“Insurok.”’ 


Synthane Corp., 2 River Road, Oaks, Pa. 
Westinghouse Electric Corp., P. . Bos 
868, Pittsburgh 30, Pa. ‘““Micarta 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 

Baker & Co., Inc., 113 Astor, Newark 5 
N 


, ee 
Brainin Co., C. 8., 238 Spring, New Yors 
7 


18, N. Y. 

General Plate Dr. Seaats and Controls 
Corp., Attleboro, ass. 

Handy. ‘& Harman, 82 Fulton, New Yorb 
1 , Me 
k e Co., D. E., Attleboro, Mass. 

Norton The J. M., 172 Elm, Hartford 
1, Conn. 

Wilson Co., H. A., 105 Chestnut, New 

q 


ark 5, N 


RS 
af & Sons, Mathias, 


Ave., Chicago 18, Il 


d CAPS, ATTACHMENT 
— Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, 


PLUGS, EXPANSION 
bard Spring Co., M. D., 525 Centra) 
"la, Pontiac 12, Mich. 


PLUGS. JACKS, RECEPTACLES and 
SOCKETS, RADIO 

sone aan & Hegeman Electric Co., 108 
Hawthorne, Hartford. Conn. 

Belden Mfg. Co.. 4633 W. Van Buren, 
Chicago 44, Mil. 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Cornish Wire Co.. Inc.. 15 Park Row, 

New York, N. Y. ‘‘Corwico.” 


$200 Belmon 
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THE KNURLED cuP POINT DOES IT... 


Makes the QUIN HO 


Reg. U. 8. Pat. Off 


SOCKET SET SCREW a "Sel/-Lacher”’ 


And that knurled cup point digs-in and “stays dug’’—regardless 
of the most chattering vibration . . . yet, the “Unbrako” Self- 
Locker can be used over again and again! Sizes from #4 to 
1¥2” in a full range of lengths. For full information on this and 
other “Unbrako” Socket Screw Products, ask for your copy of 
the “Unbrake” Catalog. 





PAT’D AND 


“Unbrako” Products are sold entirely through PATS. PEND. 


Industrial Distributors. 







All types of patented ‘“Unbrako"” Set 
Screws can be made Self-Locking . . . 


i f Socket 
Sapiney oF Saene regardless of point. 


Screws originated with 
“Unbrako” in 1934. 





OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL ae 


JENKINTOWN, PENNA., BOX EEZN- BRANCHES: BOSTON «© ¢ GO «+ DETROIT + INDIANAPOLI a a cot 





DYKEM STEEL BLUE 


STOPS 
LOSSES 









BRAININ 


aS ae ee 


UES 


PRECISION SERVICE... 
from Order to Delivery! 


making dies 
& templates 


Simply brush en right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents — glare. Increases ow and accuracy. 
Write tor full informat 
THE DYKEM COMPANY, 2303F North ith "st., St. Louis 6, Mo. 


In Canada: 2466 Dundas St. West, Toronto, Ont. 





Your production problems may be simplified when 
NEW ANGLE you consult an organization with a long record of 
successfully serving electrical manufacturers in all 


On coil winding costs types of precision work. Whether you are seeking 


— : Compare the square corners of Di- advice on new applications, redesign, or wish your 
| ae Formed tubes with old-style tubes. own designs executed, send us your requirements, 


\ 


90 and they will receive cur most carful attention. 


Extra KNOW-HOW 





PRECISION DI-FORMED 
PAPER TUBES 


That angle means greater strength; enables automatic 
stacking; makes forming after winding unnecessary; and THERMOSTA TIC erry we 
cores can be engineered close, to save wire. Write for RECIOL l PROC aa 2 
samples of this new tube. Round tubes also available. 


PRECISION PAPER TUBE CO. C. $: BRAINI 


oe Pine Nez 2 79 Chapel St., ential Gen” — PEE Ik 


for your specific design problems 
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SPECIALISTS 


In supplying your production line with wire, cut and stripped 
— leads with terminals — sub-assemblies and custom built 
transformers in any quantity 


COMPLETE ENGINEERING SERVICE 
>» Cord Sets 


>» Wiring Harnesses 
» Complete Assemblies 


>» Transformers 
( Under | KVA ) 


Slecitizal Clecenlleca, Kyec 
GRAND HAVEN. MICHIGAN 


KESTER flizee 


Increase the efficienc 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plant: Newark, New Jersey 
Canadian Plant: Brantford; Canada 


PREFERRED 
SINCE 1899 


ALNICO 
MAGNETS 


MAGNETS OF ALNICO, 
the most stable mag- 
netic material available, 
are used in all DC in- 
struments. All ranges 
AC and DC instruments 
m 29", 332", 492", 
rectangular and round 
case. Write Dept. D28 
for information. 





General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘“‘Flamenol.’ 

Interstate Mfg. Co.,, 125 Sussex Ave., 
Newark 4, N. J. “‘Ince.”’ 

Federal Telephone and Radio Corp., 

F-416, 67 Broad, New York 

Howard B. Jones Div., 
2460 W. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louls 10, Mo. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

National Electric Products Corp., Pitts- 
burgh 30, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio. 

U. 8. Rubber Co., 1230 Avenue ef 
Americas, New York 20, N. Y. 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo, 


PLUNGERS, DASHPOT. See Oarbon 
& Graphite 


PORCELAIN. See Ceramics. 


POSTS, BINDING 
Chase Brass & Copper Co., 
bury 91, Conn. 


POTENTIOMETERS. See Rheostats. 


POTTING COMPOUNDS. See OCe- 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y¥. 

Sta-Warm Electric Co., Dept. 8, 565 N. 
Chestnut, Ravenna, Ohio. 

Vulcan Electrie Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 
Callite Tungsten Corp., 547—389th, Union 


City, N. J. 
a Corp., Amplex Div., Detroit 31, 
Gibson Electric Co., 8349 Frankstown Ave., 


Pittsburgh 21, Pa. 
Johnson Bronze Co., 570 Mill, New Castle, 


Pa. 
Mallory & Co., Inc., P. B., Indianapolis 


Moraine Products Division, General Mo- 
tors, Dayton, Ohio. 

Moulded Metals Co., Inc., 82 Sunset Ave., 
Watertown, Conn. 

— Molded Products, Inc., St. Marys, 


weotent ae Prod. Corp., Franklin 


Park, Til. 
Stackpole Carbon Co., St. Marys, Pa. 


(Iron Cores) 


Ine., Water- 


POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
Y¥ 7, Bie Ue (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, a gtr 
American Television & Radio Co., 
Paul 1, Minn. “ATR.” 
Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, N. 
Mallory & Co., Inc., P. R., Indianapolis 


PRE-FINISHED METALS. See Steel. 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. “‘HydrOILics,’’ 
**Multipress,”” “‘Multi-Units.”’ 

Hydraulic Press Mfg. Co., 1004 Marion 
Road, Mount Gilead, Ohio. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. 7. 


PRINT MACHINES, Black, Blue, 
Brown, White 

Bruning Co., Inc., Charles, 4746-48 
Montrose Ave., Chicago 41, Jil. 

Ozalid Div., General Aniline & Film 
Corp., Dept. 839, Johnson City, N. Y. 


PULLEYS, V-TYPE. See Drives, V- 


Belt, 


PUMPS 

Gast Mfg. Corp., 
Harbor, Mich. 

Scintilla Magneto Div., 
Corp., Sidney, N. Y. 


185 Hinckley St., Benton 
(Vacuum) 

Bendix Aviation 
(Diesel Fuel) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

General Electric Co., Section - 57, 
Apparatus Dept.. Schenectady 5. Y. 

Micro Switch Corp., Freeport. Ny 

National Acme Co., 170 E. 18ist, 

“*Nameo.”” 


land 8. Ohio. 
. Richards, Mi)- 


Westinghouse Eleetrie Gue.. P. O. Bas 
868, Pittsburgh 30, 


Cleve- 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Ed., Water- 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapelis 8, Minn 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Re 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Benwood-Linze Co., 1815 Locust, 
Louis 3, Mo. 

Cambridge Thermionic Corp., 453 Concord 
ee , nee 88, Mass. (Copper 

de 

Electronic Rectifiers, Inc., 137 East 
St., Indianapolis 2, Ind. 

Copper Sulphide) , 

Fansteel Metallurgical Corp., Rect 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp., D 
F-416, 67 Broad, New York 4, N a 
(Selenium) 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. (Copper Oxide, Selenium) 


““Tungar.”’ 

Mallory Co., Inc., P. BR. Indianapolis 6. 
Ind. (Magnesium pase Sulphide) 
ee Receptor Co., Inc., Dept. 8-50, 353 

19th, New York 11, 'N. Y. (Selenium) 
“eeleteen." 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif 
(Selenium) “‘S.C.A.’ 

Westinghouse Electric Corp., Bos 


?, 
868, Pittsburgh 80, Pa. (Copper “ontaet 
**Rectox.’ 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, 
General Electric 
Apparatus Dept., 
Westinghouse Electric Corp., 
868, Pittsburgh 80, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. 
Transformers, Variable-Vol 

Burlington Instrument Co., 520 
Burlington, lowa. 

Federal Telephone and Radio Sue, 
F-416, 67 Broad, New York 4, N. 

General Electric Section - oT, 
Apparatus Dept., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 47500, 100 
Willow, Waltham 54, Mass. 

Ward Leonard Klectric Co., 84 Soutb 
Mount Vernon, N. Y. 


See also 
‘ourth, 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, 
(Mercury) ‘‘Adiake.”’ 

Advance Electric & Relay Co., 1360 W 
2nd, Los Angeles, Calif. 

Allen-Bradley Co., 1816 8. Second, M! 
waukee 4, Wis. 

Allied Control Co., Inc., Dept. B, 3 Er: 
End Ave., New York "21, N. Y. 

American Gas Accumulator Co., 10 
Newark Ave., Elizabeth, N. J. “4” 
stat.”’ 

American Relay & Controls, Inc., 2555 
Diversey Ave., Chicago 47, Ill. 

Amperite Co., 561 Broadway, New Ye" 
12, N. ¥. (Delay, Thermostatic Met 
Bulb Type) 

Arrow-Hart & Hegeman Electrie Co., 
Hawthorne, Hartford, 
Automatic Electric Mfg. Co., 60 Ste 
Mankato, Minn. 

Barber-Colman Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Sunnye** 
Ave., Chicago 30, Ill (Mercury 

Micro- adjustment) 

Cramer Co., KR. W., River St., Cent 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 Wirss. 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart, 
Ind. (Mercury) 

Eagle Signa! Corp., Moline, Til. 

Electric Auto-Lite Co., Toledo 1, 

Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, N. 

Genera! Electric Co., Section 660-61, 
Apparatus Dept., Schenectady 5 Z 

Guardian om 1627 M, W. ‘waines 


Ohio. 


Jefferson Electric Co., Bellwood, 

Leach Relay Co., 5915 Avalon Bivd., Loo 
Angeles 3, Calif. (Electronic) 

Mercvia yh 4z15 Bement Ave., 
Chicago 

ruses Control cae. 612 N. Michigas 

, Chieago, Til. 

potter’ & Brumfield Sales Co., 549 W. 
Washington Rivd., Chicago 6, Ml. 

Signal Engineering & Mfg. Co., 154 W. 
14th St., New York 11, N. Y. 

Struthers-Dunn, iInc., 150 N. 18th, 
Philadelphia 17. Pa. (Mercury) 

Ward Leonard Electric Co., 84 South 8t., 
Mount Vernon. N. 

Westinghouse Electric Corp., 0. Box 
868. Pittsburgh 30, Pa. irime Delay) 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 153 W. Walton, Chi- 
cago, Il 


ELECTRICAL MANUFACTURING 











COMPRESSION AND INJECTION 





Pilot Light socxet wousincs 








Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts . . . Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 






4630 W. FULLERTON - CHICAGO 39 . 













ucts are important. 





materials, shapes and sizes. Prompt delivery. 














blanks, etc. 





STAMPINGS—ANY DESIGN. 
Catalog. 


THE QUADRIGA MFG. CO. 


Inc. 1894 “Half a Century” 
215 WEST GRAND AVENUE 




















NEUTRELEC 
AOE 


PAPER 





GUMMED 


Neutral ph-7 High Dielectric 


TiSPRC ethene 


NEULPRELEC Gummed Paper re 


to resist the teat ol roto eaten a 


tangular or round tubes. Write for OTL Toman netie 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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a 
SUIGIOW WOLSN>D GNV suauvwat?” 


ne Manufacturing olding 


PHONE: DiCkens 0777 





| Your Specifications are our guide 
to your Washer needs... 


Design and material in washers for electrical prod- 
QUADRIGA washers are made 
exactly to your specifications in a wide range of 


QUADRIGA WASHERS 


All types: flat, special dimension, irregular, contour, 
finishing, tension, cupped and drawn, friction, dished 
Wire Terminals. ALSO SMALL METAL 
Write for Quadrigo 


CHICAGO 10, ILL 


For small electric coils, reactors and paper tubes 


ability 
kintirely free trom weak 
spots. pin holes or imperfections. Perfect for square, rec- 
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FOLLANSPEE 
ELECTRICAL 
B11 4 38 


fe 
ELECTRICAL 


; I SHEETS 1} ‘ 
if Oo 4A | 





Strongly linked with the successful products in 


| any market are the quality components, essential 


in economical manufacturing and profitable 
marketing—components like Follansbee 


Electrical Sheets. 


In spite of the long continued shortages of 


| Follansbee Electrical Sheets there has never 


been a departure from the strict electrical and 


mechanical characteristics which have made the 


| name Follansbee synonomous with Quality. 


Designers can always specify Follansbee 
Electrical Sheets with assurance of acceptance by 


the production engineer, the sales manager, 


and the ultimate consumer. As additional sup- 
plies become available you can incorporate the 
Follansbee Signs of Quality in more and more of 


your products of distinction. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 
St. Louis, Kansas City, Nashville, Houston, Los Angeles, 
San Francisco, Seattle; Toronto and Montreal, Canada 
Planis—Follansbee, W. Va., and Toronto, O. 


Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


PITTSBURGH 30, PA. 





COLD ROLLED STRIP «+ ELECTRICAL SHEETS POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 
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FOR 
cy rtaK-Lib Designed 


MOTOR 
eb dab 


FOR 
INFORMATIVE 
CATALOGS and 

MOTOR 
LISTINGS 


FOR THE 
ANSWER TO YOUR 


MOTOR BRUSH 
PROBLEMS 


THE OHIO CARBON) 


COMPANY 


12508 BEREA ROAD 
CLEVELAND 11, OHIO 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Con- 
tactors; Switches. 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 
“Chromax,’” ‘‘Nichrome.’ 

Hoskins Mfg. Co., Detroit 8, Mich. 
“Ch L” 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ohmite Mfg. Co. 4804 Flournoy, Chicago 
44, Ill. ‘‘Cordohm.’’ 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT ana 
RADIO 

Alien a Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., inc., 285 N. 6th, 
Brooklyn, N. Y. 

Electrical Reactance Corp., Franklin- 
ville, N. Y. “‘Hi-Q@.”’ 

Hardwick, Hindle, inc., Newark 5, N. J. 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5, Conn. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

oe & Co., Inc., P. BR., Indianapolis 


6, Ind. 

Ohio Carbon Co., 12508 Berea RKd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
» Hl, “Brown Devil,”’ ‘‘Corrib,”’ 
“Dividohm,’” ‘Rite Obm,"’ “‘Wirewatt.” 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Sprague Electric Co., North Adams, Mass. 
“Koolohm.’ 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon. N Y 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. Jd. 


RESISTORS, POWER CIRCUIT 

Allen Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Cusoly 
Co., 1115 Broadway, New York 10, N. 
(Foot & knee controlled) 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

Internationa! Resistance Co., 401 N. Broad, 
Philadeiphia 8. Pa 

Mallory & Co., Inc., P. R., Indianapolis 

d. 


6, In 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ii. 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Sprague Electric Co., North Adams, Mass 
“‘Koolohm,”"’ “‘Megomaxz.’’ 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 


RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
iz, N. Y. (Bulb Type) 

Clarostat Mfg. Co., inc, 285 N. 6th, 
Brooklyn, N. Y. 

Fairchild Camera & Instrument Corp., 
Dept A, 8806 Van Wyck Bivd., 
Jamaica 1, N. Y¥ 

Hardwick, Hindle, Inc., Newark 5, N. 4. 
international Kesistance Co., 401 N. Broad, 
Philadeiphia 8, Pa. 

Mallory & Co., inc., P. R., Indianapolis 
6, Ind 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. I. 


RHEOSTATS, POWER CIRCUIT 
Allen Bradley Co., 1316 8. Second, Mi) 
waukee 4, Wis 

Electrical Manufacturing Co., Lake at 
Fourth. Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N Y 
International Resistance Co., 401 N. Broad 
Philadelphia & Pa 

Nationa: Clectric Controller Co.. 5S8uy 
Ravenswood Ave., Chicago. Il 

Ohmite Mfg. Co., 4804 Flournoy, Chicas: 
44, Il. 

Ward Leonard Electric Co., 84 South 
Mount Vernon, ¥. 


RINGS, COLLECTOR 

Makepeace Co D. E., Attleboro, Mass 
(Precious Meta!) = 

Wesche Electric Co., B. A., 1626-18 Vine 
Cincinnati 10, Ohio ‘‘Welro.”’ 

Wilson Co., H. A., 105 Chestnut, Newart 
5, N. J. (Precious Metal) 


RINGS. RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road 
Cleveland 2. Ohio “Snap Clip.”’ 

National Lock Washer Co., Newark 5 
N. J. 


Waldes Kohinoor, Inc., 47-10 Austel Place, 
Long Island City ¢ N. Y. ‘Truare. 


RIVET SETTING MACHINES 
Chicago Rivet & Machine = 
Jackson Bivd., Bellwood, 
Milford Rivet & ae > ce., “871 Bridge. 
port Ave., Milford, Conn 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, 
Ball and Roller. 


ROTARY CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Sponge Kupve: Preu ce., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Oom.- 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co.. 2817 @& 
Fort Detroit 16, Mich. 

Rumeac Mfe. Co., 24 E. 2ist,. New Ve 
10. N. Y. 


SCREW MACHINE PRODUCTS (fae 
also Fibre; Plastics) 

All-Metal Screw Products Co., Inc., Dent 
EL. 33 Greene, New York 13 N. ¥. 

—— & Co., Inc., 70 Baker, Provider-a 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn 

Moore, Inc., George W., 88 Beaver 8&t., 
Waltham 54. Mass. 

National Acme Co., 176 E. 131st Cleve- 
land 8, Ohte. 

Peck Spring Co., Plainville, Conn. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 


SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. Ce., Latrobe, Pa 


SEALING COMPOUNDS. See Oe 


ment; Waxes and Compounds. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1367 Eistes 
Ave., Chicago 22, Ii. 

Garlock Packing Co., Palmyra, N. Y. 
*“*Klosure."* 

Gits Bros. Mfg Co., 1840 8. Kilbourn 
Ave., Chicago 23, . 


SELECTOR SWITCHES. See Switches 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 


Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. See Steel, 
Klectrical. 


SHUNTS, INSTRUMENT. See Instre 


ments aud Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and indicator, 


SILK, VARNISHED. See Fabrics, 
tusulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solider, see Brazing Alloys, Silver) 
Boker * Co., Ine., 113 Astor, Newark 5, 


Brsinin Co., C. 8., 233 Spring, New 
York 13, N 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

General Pilate Div. Metale and Controls 
Corp... Attlehoro, Mase 

Handy & Harman. 82 Fulton, New York 
i— «x 

Makepeace Co... D E., Attleboro. Mass. 

Mallory & Co., Inc., P. R.. Indianapolis 
6. Ind. 

Ney Co.. The J. M.. 172 Elm, Hartford 
1, Cons 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING. SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp... 545 W, 
Washington Bled. Chieagoe 6, Tl. 

Mitchell-Rand Inaviation Co. Ine., 51 
Murray, New York 7, N. Y¥. 


ELECTRICAL MANUFACTURING 






























FOR: 





SPOT 
WELDING 


—_— 


nD 







LAB. POWER 
SUPPLIES 


WET TSI 
COPPER SULPHIDE 
OTC RMS 


ts a aneens | 
aaa 


The only rectifier with Magnesium Radiator 
Plates, ‘‘Lektron”’ is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. 


They’re more rugged mechanically, operate at 





ELECTRO- 
PLATING 


temperatures from—40° F to 284° F and are not 

affected by normal atmospheric conditions. 

Complete engineering service available. 
Write for literature. 











AUTOMOTIVE | 
[. ELECTRONIC RECTIFIERS, INC. BMS 


P737 WN. EAST ST., INDIANAPOLIS 2, IND. [9d /7 7004) 3) 


$$$ $$$ | 
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FOR ELECTRIC HEATING APPLIANCES 











Self-Centering Hand Screwdrivers with the 
Self-Finding Screw Attachment. 
AVAILABLE IN 10 SIZES TO FIT ALL TYPES OF SCREWS. 
SAMPLE SCREWDRIVERS AVAILABLE UPON REQUEST. 
SEND SAMPLE OF SCREW. 
TERRITORIES OPEN FOR EXCLUSIVE DISTRIBUTORS. 
MANUFACTURED BY— 


24 EAST 21st STREET NEW YORK 10, N. Y. 


FEBRUARY 1948 





Zp \iricate Molded Bases by 


UHN: JACOB 


on Crablok Terminal Strips for 


BURNDY 





Little skill is required to make 
quick connections and disconnections 
of the wire leads of this Crablok 
Terminal Strip. 


However, 4 great deal of Tooling 
Skill was required to build a mold, 
which would produce such a compact 
and sturdy molded unit permitting 
multiple connections in a minimum of 
space. 









If, in your product, you have a plastic 
part that requires close-tolerances 

for smooth and efficient operation, 
then contact K & J and take 
advantage of their 28 years of 

Plastic Molding experience. 


ath & Jacob 


and TOOL CC®. 


1204 SOUTHARD STREET, TRENTON 8, N. J 
Telephone Trenton 4-5391 


S.C. Uliman, 55 W. 42nd St., New York, N.Y. 
Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford 


CONTACT THE 
K& J 


REPRESENTATIVE 
NEAREST YOU 


| 








Here’s Where You Need 
Reliable 


Electrical Papers 





| SLOTTERS, MICA. 


| SOCKET SCREW KEYS 


| SOCKETS 


SLIDE RULES, CAAT 
Keuffel & Esser Co., Hoboken, 


SLOT INSULATION. See Fabrics. 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Varnished 


See Commutator 
Saws and Slotters. 


and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn 

Standard Pressed Steel Co., 694, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 
(Serews, Set & Cap). 


| SOCKETS and RECEPTACLES. 


INCANDESCENT LAMP 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 
. Ce, “to W. Hubbard, Chi- 
) 


Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 


port 2, Conn. 
mci Mfg. Co., Inc., Valparaiso, Ind. 
**Lavolier. 


Morse Co.. "Prank W., 1800 Soldiers Field 
Rd., Boston 35, Mass 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 


(For Silver Solders, 
Alloys) 

British Industries Corp., om. A, 3815 
Broadway. New York , ¥. 

Federated Metals Div., ies Smelting 
«& ~ ae Co., Whiting, Ind. ‘'Gar- 
diner’’ 

Kester Solder Co., 4209 Wrightwood Ave., 
Ye 89, Ill ‘‘Acid-Core,”’ ‘‘Rosin- 


See Brazing 


| SOLDERING COMPOUNDS 


a. 
| Chase Brass & Copper Co., 


(Fluxes, Paste, Liquid, Salts, etc.) 
— Battery & Mfg. Co., North Hast, 


Ine., Water- 
bury 91, Conn. 
du Pont de Nemours, Inc., E. 1., Rubber 
eee Div. F-10, Wilmington 98, 
e! 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ml. 


| SOLDERING IRONS 


American Electrical Heater Co., Detroit 
2, Michigan. 


| Genersi Electric Co., Section H669-57, 


Apparatus Dept., Schenectady 5, N. Y. 


a 
| Hlexacon Electrie Co., 177 W. Clay Ave., 


Roselle Park, N. J. 
Ideal Industries, Inc.. 
“Thermo-Grip” 


1008 Park Ave., 
Grip 


| Stanley, Electric, New Britain, Conn. 


| Vulcan Electric 


Hollingsworth & Vose electrical insulating 
papers are tested again and again for consistent 
quality and uniformity of production. They’ve 
got to be safe because they're being widely used 
by some of America’s leading manufacturers of 
electrical equipment. 

When you specify H & V electrical insulating 
papers for your products, there’s no more worry 
about insulation protection...for you get 
insulating papers that are reliable, safe, uniform, 
with the right dielectric properties for your job. 
No matter how small or how large your require- 
ments may be, write today to H & V. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 





% < 
% s 
#5 ron w® 


Manufacturers of Technical and 
Industrial Papers 


| SOLDERLESS CONNECTORS. 


| Davis 


Co.. Danvers 2, Mass. 


Mercury.”’ 


See 
Connectors, Wire & Cable 


SOLENOIDS 


& Co., Dean W., 1006 First, 


Inc., 5898 Dean, 


Electric Auto-Lite Co., Tolede 1, Ohio 

General Electric Co.. Section H668-57, 
Apparatus Dept., Rehenectady &. N. Y. 

Guardian Electric. 1627D W. Walsut St. 
Chicago 12. Til. 

Jefferson Electric Co., Bellwood, Ml. 

National Acme Co.. 170 E. 18ist, Cleve 
land 8, Ohio. ““Namco.’’ 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Til. 
Struthers-Dunn, Inc., 150 N. 18th 

Philadelphia 7, Pa. 


SPEED INDICATORS. 
Tachometers. 


See 


| SPEED REOUCERS 


For Motorized Units, See Motore 
and Generators. 

cnaete Se. Co., 556 W. Monroe, Chicag: 
6, > 


SPLICING GUM and TAPE. See 


Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 
Berea Rd., Cleveland 7, Ohio. 


SPRINGS, COIL and FLAT 

Accurate Soving Hite. Co., 8811 W. Lake, 
hicago 

commen Bteel a Wire Co., Cleveland, 
Ohio. “USS.” 


tn @ 


au Co., — (Div. Associat«« 

pring Corp. tol, Conn. 

Cuyahoga Spring Co., 10270 Berea 
Cleveland 3. Ohio’ an 

D. (Div. Asi 

1800 Gene an : 


Hubbard Spring Co., M. 
et Pontiac 12, Mich. 
Pressed Steel Co., Lansdale P 
Illinois Coil Spring Co, Maj. 
Ave., Chieago 80, TL” 1°? N- Mai» 


Lewis Spring & - Co., 2846 Nort), 


D., 625 Centra 


eit. suienge 47 
Spring Co., Plainville, Conn. 
Raymond Mfg. Co., Diy. Assoriatn 
naans Oup.. Corry, Pa. 
able Spring & Wire ’ 
Fulton Road. Cleveland 9ontee 


U. 8. Steel Wire Spri 
Ave., Cleveland 5. Ohio Ca, 7800 Finney 


STAINLESS STEEL. See Steel, 
Oommercial Forms and Grades 


STAMPINGS, METAL 

ccurate Spring Mf, 

Chicago 94. Mu OO" 2812 W. Lax: 
a Goods Mfg. Co., Manitowoc, 
American Brass Co., Waterb 

Barnes Co., Wallace a > ow 
o meee Bree Sone Conn. 

cone When. per Co., Inc., Water 


Colgate Mfg. Co., Amityville, 
Electrie Auto-Lite Co., Toledo 1, Onto 


Gibson Co., William D. (Div. A 
ciated Spri "1 foro 
Ave, Chicege 14° Ti 120? Ctvboure 


HPL Mfe. Co., 2018 E. 65th, Clevelano 


8, Ohio. 
Hoagland Mfg. Co., Inc., 29 Winton 
M. D., 525 Centra) 


Bridgeport 4, Cas. 
Hubbard Spring Co. 
mane Peneh Males: 

unter 68 tee! Co., Lansdale, P 
— & Co., Ine., 70 Baker, Providence 
Lyon Metal Products Company, Aurora, Il) 


Patton-MacCuyer Co., 17 Virginia 
Providence 5, R. I. _ 
Associates 


Raymond Mfg. Co., Div. 
Spring Corp., Corry. Ps. 

Reliable Spring & Wire Forms Co., 816° 
Fulton Road. Cleveland 9, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 9) 


United-Carr Fastener Corp, Dept. 
Cambridge 42, Mass. oe 


WLS Stamping Co., 8292 E. 80th, Cleve 
land 4. Ohio. 
Wenco Mfg. Co., 1186 W. Hubbard, Chi 


cago 22, 

Whistler & Sons, Inc., 5. B., 752 Mil) 
tary Road, Buffalo i7, N. Y. 

Worcester Pressed Stee! Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel ‘ 


New York 


STAMPINGS, NON-METALLIC 
Baer 


Co.. N. 8.. 7-11 Montgomery, Hil 
side, N. J. (Fibre) “i 


Rogers Corp., Manchester, Conn. 


STARTERS, FLUORESCENT. 
Fluorescent Lamp Auxiliaries. 


See 
STARTERS, MOTOR. See Controllers. 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial 
Grades 
Alloy 
Bars 
Carbon 
Coated 
Sheets and Strips 
Enameling 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
Gee ete Steel, Electrical; also Wire 
American Nickeloid Co., Peru 3, Ill. 
(D8) Gricheieté) (Preplated) 
Barmes o., Wallace (viv. Associated 
au’ Bristel, Conn. (8-CO) 
Carnegie-Ilinois Steel Corp., 619 Commente 
Bldg., Pittsburgh 30, Pa. 
ex ttrenamel” (B-AC) (8- ACDEX) 
Follansbee Steel Corp., Pittsburgh 30, Pa 
(8-CO) (Clad) 
— ee Sons Co., John A., Trenton 2. 
Ryerson & fon. Inc., Joseph T., Chicago. 
Ill, (ABCENST) 
Steel Tape Co. of America, Dept. D, 
500 Grand, Jersey City 2, N. J. (C) 
or Steel Corp., Carnegie. Pa., 
(ANS) (Spring) (Clad). ‘’SuVeneer.’’ 
Thomas Steel Co., Warren, Ohio. 
“Thomasstrip’’ (8-ACDO) 
Timken Roller Bearing Co., Canton 6, 
Ohio (RB-A) (T-AC) 
Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mas. ‘‘Presteel”’ 
(8-ACO) 


Forms and 


STEEL ALLOYS, FERROUS. 


See 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Tilinois Steel Corp., 619 Car- 
negie Bidg., Pittsburgh 30, "Pa. “USS” 


ELECTRICAL MANUFACTURING 





on 


1/6 TO 1/3 HP, SPLIT PHASE, 
CAPACITOR START AND 
THREE PHASE, 1725 AND 
3450 RPM. 


1/8 TO 1/4 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM, TOTALLY EN- 
CLOSED. 


1/610 1/3 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM. 


WL 
QUALITY 


SHOP 
BOXES 


IMMEDIATE 
SHIPMENT 


STYLE 200 STRAIGHT SIDE SHOP BOX 


A straight side shop box with drop handle each end. Excellent for 
shop use where stacking feature is not required. 


No. 201 6x9"x3/2" 20 Ga. Plain Steel 63¢ 


Baked Green Finish 73c¢ ea. 
All Prices F.0.B. Philadelphia Plant 
Phone — Wire — Write 


v A Y | Be Cc 3021 No. 16th Street 
a 


PHILADELPHIA 32, PA. 
Telephone: BAldwin 9-1805 


FEBRUARY 1948 





CUSTOM-MADE 


PRECISION FRACTIONAL H. P. 
MOTORS and GENERATORS 


(INSTRUMENT TYPE) 


With regret, each month, we have to say ‘No’ to many, many 
inquiries for ‘stock’ motors and generators; we hate to disap- 
point, but . . . we just don’t make low-cost mass-production 
units. Every Elinco unit we produce is specially-designed and 
engineered to meet the user’s specific requirements. Every unit 
is a high-precision instrument manufactured with appropriate 
care and skill. Of course, if yours is a special problem calling 
for such units, and for a manufacturer of unquestioned ability 
with a carefully-guarded reputation for meeting accurate pro- 
duction standards and rigid specifications, on time, we sincerely 
believe we can fill your needs. There are over 300 different 
Elinco models from which a unit can, in almost every case, be 
engineered to meet your own special needs, electrical or physical. 
That’s been our specialty before, during and after the war. . . 
years of sound experience and proven success. 


SOME BASIC ELINCO TYPES. 


ALP FRAMES: Capacitor start and run, 2-, 4-, 
and 8-pole AC motors, internal fan cooled. As 
induction type to 1/20 HP at 3400 RPM; as 
synchronous type to 1/75 HP at 1890 RPM; 
also as sptit-phase AC and hysteresis types. 


ALC FRAME: As DC shunt, series, or split-field 
motors to 1/15 HP at 3400 RPM. As servo mo- 
tors. As universal motors to 1/6 at 6000 RPM; 
also as governor-controlied constant-speed motor. 


G FRAME: As split-phase synchronous motors 
to 1/20 HP at 1800 RPM; as induction motors 
to 1/10 HP at 1700 RPM: 110 V AC. As 
2-pole motors at 3600 and 3400 RPM, respec- 
tively; can be wound for 1100 and 1200 RPM, 
as well as for 230 V, 50-60 Cy AC, 1-phase 
and 3-phase, and other variations. Base or face 
mounted; available with automatic-reset thermal 
overload protection, and as totally-enclosed units 
at reduced ratings. Also as hysteresis motor. 


B & F FRAMES: As wound-field and permanent- 
magnet field motors and generators, and servo 
motors, DC. As universal motors, DC and AC 
permanent-magnet generators, 1-, 2-, or 3-phase. 
As self-synchronous motors. As capacitor start 
and run, 2- and 4-pole AC motors. Induction 
type to 1/300 HP at 3400 RPM; as synchro- 
nous type to 1/1000 HP at 3600 RPM. 


FB FRAME: DC—as wound-field and perman- 
ent-magnet motors and generators, and servo 
motors. As universal motors, and DC & AC 
permanent-magnet generators 1-, 2-, & 3-phase. 
As capacitor start and run, 2- & 4-pole AC 
motors. As induction type to 1/200 HP at 
3400 RPM; as synchronous type to 1/500 HP 
at 3600 RPM, 


Our detailed literature, covering the above as well as other types, 
will be gladly sent, free of charge, to executives inquiring on 
company letterhead. 


flectric Indicator Co. 


PARKER AVE. STAMFORD, CONNECTICUT 











COIL SPRING SAYS: 


You'll have smoother 
sledding with our springs 


and small parts 


The failure of a vital spring or small part in your 
product can cause plenty of trouble. That’s why 
you want to be sure that you get the best when 
you buy springs. Continuous inspection by skilled 
technicians assures you that nothing less than top 
quality ever leaves our plant. Call on us now for 
fast delivery of all your spring requirements. 


No order too large or too small 


7 U.S. STEEL WIRE SPRING2 


7800 FINNEY AVE. * Micuican 6318 
CLEVELAND 5, 0. 


Follansbee Steel Corp., Pittsburgh 30, Pa 
Granite City Steel Co., Granite City, Ill 
— & Son, Inc., Joseph T., Chicago, 


STRAIN RELIEFS. See 
Clamps Strain Relief. 


STRIPPERS, WIRE 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 
Co., 2224 8. 


Pyramid Products 
Chicago 16, Ill. ‘‘Colonial.’’ 
24 E. 2ist, New York 


Rumac Mfg. Co., 
10, N. Y. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill, ‘*Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave.. 
East Cleveland, Ohio. ‘‘Speedcraft.’ 


STRIPPING and CLEANING COM. 
POUNDS 
Oakite os Inc., 18-H Thames, New 


Grips and 


State, 


York 6 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aireraft-Marine Products, Inc., ‘1% 
Fourth, Harrisburg, Pa. “AMP.’’ 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

— Electric Co., 8710 W. 12th, Erte, 
a. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Chase Brass & Copper Co., 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-416. 67 Broad, New York 4, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, III. 

Keystone Electronics 
New York 13, N. Y. 

United States Instrument Corp., Dept. 2, 
Summit, N. J. 

= Industrial Bldg., Baltimore 


Inc., Water- 


Co., 50 Franklin, 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 
Float (JAquid Level) 
Limit (Snap-Action) 
Magnetic 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (GQ) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
(L) 
(M) 
(N) 
(0) 


(A) 
(B) 
(C) 


Foot 
Heater (Series Multiple) 
Jack, Key and Lever 
Panel 
Push Button Snap 
(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (xX) 
(See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays; 


Timers) 
Allen-Bradley Co., 1816 8. Second, Mil- 
Waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. B, 2 East 
End Ave., New York 21, N. Y. (R) 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHK 

MPRT) 

Automatie Electric Mfg. Co., 
Mankato, Minn. (G) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., River St.. Centerbrook. 
Conn. “Sauter” (G) 

Durakool, Ine., 1010 N. Main, Hiknar: 
Ind. (D) 

Electro Switch Corp., 193 Broad, Wey 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., Dept 
— 67 Broad, New York 4, N. Y 
( ) 

Fenwal, Inc., 51 Pleasant, Ashland, Mass 


““Thermoswitch”’ (F) 
1200 Soldiers Field 
LN) 


60 State, 


Paris 


General Control Co., 
Rd., Boston 34, Mass. ( 

General Electric Co., Section H6698-57 
Apparatus Dept., Schenectady 5, N. Y 
“Switchette’’ (ACDEFGHKMOPRST) 

Guardian Electric, 1627-M W. Walnut & 
Chicago 12, li. (CFGHN) 

Hart Mfg. Co, 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Heinemann Electric Co., 99 Plum, Trenton 
N. J. “‘Heeo”’ (0) 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Ill. (L) 

Jefferson Electric Co., Bellwood, Ill. (D) 

McGill Mfg. Co., Ine., Valparaiso, Ind 
“‘Levolier,” ““Twi-Lite’’ (KP) 

& Co., Inc., P. B., Indianapolis 
° . (GNPS) 

Master Electrie Co., Dayton 1, Ohio (C) 

Mercoid Corp., 4213 Belmont Ave., 
Chieago 41, Ill. (ACDEF) 

Micro Switch Corp., Freeport, Ill. ‘‘Temp 
Cop’’ (BFLS) 

Miller-Harris Instrument Co., 1484 W. 
Atkinson Ave., Milwaukee 6, Wise. (G) 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn 
*‘Con-Tac-Tor” (BDEF) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 85, Mass. (KOM) 


National Acme Co., 170 E. 13lst, Cleve 
land 8, Ohio. ‘‘Namee’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chic «gy 
44, Ill, (8) 

Powrex Switch Co.. P. O. Box 206, Watur 
town 72, Mass. (D). 

R-B-M_ Division, Essex 
Dept. D-12, Logansport, 

Robertshaw ‘Thermostat Co., 
Pa. (FM) 

Slater Klectric Mfg. Co., 56st and 3? 
Ave., Woodside, N. Y. (P. Motary) 

Spencer Thermostat Co., 111i Fores 
Attleboro, Mass. ‘“‘Kliixon’’ (EF) 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. (ACEF'LOPKR) 

Stackpoie Carbon Co., st. Marys, is 
(P-Slide) 
Struthers Dunn,  Iinc., 160) =O ON. 
Philadelphia 7, Pa. 
Telechron, inc., Dept 


Wire Cod, 
Ind. 
Youngswo 4 


18th. 
Mas 


(Q@) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave. 
Chicago 39, Ill (M) 

Unimax Switch Corporation, 460 W. 84th 
New York 1, N. Y. (B) 

United States Instrument Corp., Dept. 2 
Summit, N. J. (8) 

Walsek Automatic Timer Corp., 420 
Lexington Ave., New York 17, N. ¥ 


) 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. (ACEFP) 
Westinghouse Electric Corp., P. O. Bos 
866, Pittsburgh 80, Pa. (ACFGHOP) 
Zenith Electric Co., M2 W Walton 
Chicago, Ill (CGH) 


H, Ashland, 


TACHOMETERS 

Bristol Company, 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1. Ohio 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 
Weston Electrical Instrument Corp., 5% 
Frelinghuysen Ave., Newark 5, N. 2 


153 Bristol Rd., Water 


TAGS, TERMINAL 
National Band & Tag 
Newport, Ky. 


Co., Dept. 9 “14 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 563 W 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fau 
quier Ave., St. Paul 6, Minn. ‘‘Scotch’ 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. . 

Surprenant Electrical Insulation Co., Dept 
C, 199 Washington, Boston 7, Mass 


TAPE, ELECTRICALLY CONDUC 
TIVE. See Fabrics Electricalls 
Conductive 

INSULATING. See Fabrics. 

Insulating; Sleeving and Tape, 

Asbestos; Tape, Friction and 

Splice; Tape & Sheeting. 


TAPE, 


TAPE, FRICTION and SPLICE 
General Electric Co., Section Y90-1222 
Appliance & Merchandise Dept., Bridge 
2, Conn. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il 
Irvington Varnish & Insulator Co., Irving 

ton 11, N. J 
Mines Kquipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. 
Mitehell-Rand Insulation Co., 
Murray. New York 7. N. Y¥ 
Okonite Co., Hazard Insulated Wire Works 
(Tape Div.), Passaic, N. J. 
Surprenant Electrica! Insulation Co., Dep 
C, 199 Washington, Boston 7, Mass 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y¥ 


Inc., 5° 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 
Mica. 


TAPE, MICA. See 


TAPE and SHEETING, SYNTHETIC 


RESIN 

New a yet aa Co., Wood- 
bridge, N. J. ‘“Vartex” 

gurprenant Electrical Insulation Co., Dept. 
C, 199 Washington, Boston 7, Mass 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J 


TEMPERATURE CONTROLS. 
Switches; Thermostats. 


BLOCKS. 


See 


TERMINAL See Stripe. 


Terminal. 


TERMINALS. 
Terminals. 


TEST LEADS 
Keystone Electronics 
New York 13, N. ¥. 


TESTING INSTRUMENTS. See 
Instruments. 


See Lugs and 


Ce., 50 Franklin. 


TESTING LABORATORIES 
Blectrical Testing Laboratories, 2 
Ave., New York 21, N. Y. 


ELECTRICAL MANUFACTURING 
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This transformer (series 130) has many desirable 
features for installation as an integral part of 
electrical equipment. Two-hole horizontal mounting 
cuts assembly time of your product. Lead holes 
can be provided on bottom, top or side of shell. 
Can be supplied to your specifications in a range 
of sizes from 15 VA to 100 VA. Overall mounting 
space 2-11/32" x 2-13/32" to 3-1/8" x 3-3/4". 


Write for Bulletin 168. 


ACME ELECTRIC CORPORATION 
35 WATER ST. CUBA, N. Y. 


mo ce Foose cae 


WANTED 





















N.. time you need 


rubber or friction tape, ask for 
PANTHER or DRAGON. See for 


yourself how easily they work and how 



















well they adhere — how “right” they 








Experienced Sales Engineer are for better, safer splices. See for yourself why 


more and more tape users demand PANTHER 


To represent midwestern electrical manufacturer in 


Pittsburgh area, including western Pennsylvania, part or DRAGON Friction and Rubber Tapes for 
of Ohio, and West Virginia. Must be seasoned exec- : 
utive who can handle established district office. Elec- every taping need. These tapes are made 


trical engineering graduate preferred. Practical ex- 
perience in applying electric motors and controls or 


similar industrial lines is essential. nearly 70 years, and pass ASTM and federal 
ADDRESS—BOX F-116, ELECTRICAL MANUFACTURING 
1250 SIXTH AVE., NEW YORK 20, N. Y. 


by a company in the electrical insulation business 


specifications with a wide margin of safety. 

Sold only through recognized wholesalers. 
Hazard Insulated Wire Works, Division 

FOLDING DOUBLE CUPPED WASHER LUGS of The Okonite Company, 


A SIZE and TYPE for every need! . 
Wilkes-Barre, Pa. 











Fi KRUEGER & HUDEPOHL 


&) THIRD AND VINE STS. CINCINNATI 2, OHIO 


FEBRUARY 1948 



























































































































































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 























Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


















































3 types, many sizes, to fit any cord or cable connection. 










































A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
terminals 




















anchored and protects 
against loosening. 


















































All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines, 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 







































































For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 
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WIRE BINDING SLEEVES. 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 


five sizes to fit wires to .790 
TTT BN eT Ne 


GRIPMASTER STRAIN RELI 
AMSTERDAM AVENUE PASSAIC NEW JERSEY 
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THERMOCOUPLES 
rown Instrument >. 4466 Wayne 
Philadelphia 44, Ps. ee 
General Electric Co., Section eo, 
Apparatus Dept., Schenectady 5 ee 
Hoskins Mfg. Co., Detroit 8, Mich 
Lewis Engineering Co., Naugatuck, Conn. 
Rockbestos Products Corp., 842 Nicoll, 
ms ey 4 Conn. 
est inghouse ectric Co. P. oO. 
868, Pittsburgh 80, —” ais 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 
United States eo Div., American Ma- 
chine & Metals, Inc., Sellersvilie, Pa. 

Weston Electrical Instrument Corp., 582 
ne Ave., Newark 5. 


. 


THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 


Baer & G.. Inc., 118 Astor, Newark 
Brainin Co., C. 8., 233 8 
7 York 8. & pring, New 
allite ngsten Co: 547—39th, 
City, N. J. ati | ae 
Chace Co, W. M., 1608 Beard Ave., 
Detroit 9, Mich. 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Trufiex.’’ 
Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 

ark 56, N. J. ‘‘Wileo.”’ 


THERMOSTATS 

Barber-Colman Co., Rockford, I). 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Fenwal, Ine., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E668-57, 
Apparatus Dept.. Schenectady 5, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Martford 1, Conn, 

Master Electric Co., Dayton 1, Ohio. 

Mechanical Industries Production Co., 219 
Ash, Akron 3, Ohio. ‘“‘Mighty Mite.’’ 

Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Ill. ‘‘Sensatherm.”’ 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn. 

— rtshaw Thermostat Co., Youngwood, 
‘a 

Spencer Thermostat Co., 112 Forest, Attle- 
boro, Mass. ““Klixon.”’ 

Thermo-O-Disc, Div., 89 W. Lather PL, 
Mansfield, Ohio. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 





TIME SWITCHES. See Switches 


TIMERS, MOTOR 
Allen- Bradley Co., 


1316 8. Second, Mil- 
waukee 4, Wis. 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., Da W., River St., Center- 
brook, Con 


Eagle Signal "Oun., Moline, Ml. 
General Electric Co., Section E668- 57, 
Apparatus Dept., Schenectady 5, N. Y. 


— a Co., inc., Princeton 4, 

- ee be 

Haydon Co., A. W., Waterbury 32, Conn. 
Haydon Mfg. Co., Inc., 2500 Forest. 
Forestville. Conn. 

industrial Timer Corp., 117 Edison P' 
Newark 5, N. J. 

Mercoid Corp., 4218 Belmont Ave., €b' 
cago 41, Ii. 

Potter & Brumfield Sales Co., 549 4 


Washington Bilvd., Chicago 6, Ill. 
Square D Co., 4041 N. Richards, Milwer 
Ine., 


kee 12, Wis. 
150 N. 18tb 
Philadelphia 7, Pa. 


Struthers- Dunn, 

Telechron, Inc., Dept. H., Ashland, Mass 

Walser Automatic Timer Corp., Graybe’ 
Building, New York 17, N. -. 

Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. 

Zenith Electrie Co., 152 W. Waltor 
Chicago, Ill. 


TOOLS, PORTABLE 

Loyd Scruggs Co., 1022 N. Sixth, & 
Louis 1, Mo. 

Stanley Electric, New Britain, Conn. 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Providence, RB. } 
Holliston Mills, Inc., Norwood, Mass. 
Keuffel & Esser Co., Hoboken, N. 2 
*‘Albanene,”” ‘‘Phoenix.”’ 

Ozalid Div., General Aniline & Filo 
Corp., Dept. 839, Johnson City, N. Y. 
Post Co., Frederick, 3650 N. Avondale 

Ave., Chicago 18, i. 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS, FLUORESCENT? 
BALLAST. See Fluorescent Lam 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 


—- _ Corp., 385 Water, 


Cubs 
Chicago Transformer Corp., 8501 Addi 
son, Chicago 18, Ill. 
Dano’ Electric Co., 93 Main, Winsted 


Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. 






THERMAL SWITCHES. See Switches, 





General Electric Co., Section W669 57 

ratus Dept., Schenectady 5, N Y 
Bt rd Transformer Co., Warren, Chie 
Weston Electrical Instrument Corp. Sag 


uysen Ave., Newark 6, N. 
TRANSFORMERS, Pawen CIRC JIT 
Acme Electric Corp., Water, (ub: 


Chicago’ Transformer Corp., 3501 Aid 
son, Chicago 18, Ill. 
Dano Electric Co., 98 Main, Winried, 


Conn. 
Davis & Co., Dean W., 1006 First, Kom. 
land, Ind. 


Dongan Electric Mfg. Co., 2979 Franklin 
Detroit 7, Mich. 


cago 39, "Tm. 
Jefferson Electric Bellwood, mi. 
Nothelfer Winding Laboratories, 11 Albe. 
marie Ave., Trenton 8, N. J. “N-W-L” 
Standard Electrical Products Co., 4) 
Linden Ave., Dayton 8, Ohio. “‘Staco.” 
Standard Transformer Co., Warren, Ohio. 
Wagner Electric Corp., 6454 Plymoutd 
Ave., St. Louis 14, Mo, 
Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 80, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 85 Water, Cuba 


N. Y¥. 

Chieago Transformer Corp., 8501 Add 
son, Chicage 18, IIL 

Dano Electric Co., 98 Main, Winsted 


Conn. 
Davis & Co., Dean W., 1006 Firm 
Kentland, Ind. 
Federal Telephone and Radio Corp., Dep 
F-816, 67 poeet, New York 4, N. Y 
Gramer Co., 2734 N. Pulaski Road, Chi 
eago 39, Ill. ‘“Graéoil.’’ 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. “N-W-L” 
Sola Electrie Co., 2525 Clybourn Ave. 
Chicago 14, Til. 
Standard Electrical Products Co., 40) 
Linden Ave., Dayton 3, Ohio. “‘Staco.” 


ee VARIABLE VOLT. 
A 


Acme Electric Co., 35 Water, Cuba, N. ¥ 
Standard Electrical Products Co., 40) 
Linden Ave., Dayton 8, Ohio. ‘‘Staco.” 


TRUCKS, HYDRAULIC LIFT (Hand) 
Forge Co., 84 Garvey, Everet 


49, Mass. 
West Bend Equipment Corp., 233 Water 


West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Electronic 
Thompson Rd., Syracuse, N. Y. 


Deps 


TUBES, ELECTRON (industrial) 
Federal ‘Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Electronic Dept.. 
Thompson Rd, Syracuse, N. Y 
Raytheon Mfg. Co., Dept. 4750C, 100 
Willow, Waltham 54, 
America, 


Radio Corporation of Commer- 


cial Engineering, Section BR 71, Har 
rison, N. J. 
Westinghouse Electric sum P. 0. Ba 


968, Pittsburgh 38, 


‘UBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES. PHOTOELECTRIC. 
Photoelectric Cells & Tubes. 


See 


TUBING, ALUMINUM. See Aluminum 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Mica 


TUBING, NICKEL and NICKEL 
ALLOY 

American Brass Co., Waterbury 88, Conn. 
** Anaconda.”” 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,’’ “Inconel,” 
“*Monel.”’ 

TUBING, PAPER 

Paramount Paper Tube Corp., 613 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2085 W. 
Charleston, Chieago 47, Til. 

TUBING, RUBBER 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


TUBING, SILVER. See Silver and 
Silver Alloys. 


TUBING, STEEL. See Steel, 
mercial Grades and Forms 


Oom- 





ELECTRICAL MANUFACTURING 


























Any Type or Kind of 


Electrical Porcelain 


@ It intrigues you to see the many interesting porce- 
lain pieces being made by Colonial, one of America’s 
oldest and largest porcelain manufacturers. The glazed 
porcelain tubing below is being made for sliding con- 
tact resistors. Colonial also makes tubing of unglazed 
refractory porcelain for wire-wound resistors. Your 
inquiries on any type of electical porcelain are invited. 


The Colonial Insulator Co. 


oo 
907 Grant St., Akron 11, Ohio 
ere! Chicago Office: 


2753 W. North Ave 


Nk Telephone HU-6809 
MADE TO ORDER 


























OLUME TYPE Blowers 


POSITIVE PROTECTION 
FOR YOUR MACHINES 


TRICO OILERS 


Modernize your machines with TRICO Visible, 
Automatic Oilers and safeguard your customer's 
costly investment with complete freedom from bear- 





| ox Over 20 Years .-+ 
| ep has been a leader oe" 
building exceptionally rugge 


wheels. They effi- | 
steel blower  raaweee a : 





se ing failures. : a j thei 
eliver 
CHECK THESE ADVANTAGES: ciently minimum of air noise 
A © Visibie, Automati air with a 
, Automatic @ Added machine life 


and power consumption. 


PATENTED 


lubrication 
@ No “‘trust-to-luck’’ 
hand oiling. @ Guaranteed perform- 








@ Modernized appcarance 





d ance ‘ 
. ia cee @ Easily installed. Our unique, sures equally 
WRITE FOR CATALOG construction © that will 
w spaced, die cut blades tha 
. TRICO FUSE MFG. CO. _— Milwaukee, Wis. P 


positively stay tight. | 
f high 

st to manufacturers © 

i ant wheels 

if you Ww wn a 





We senye 
quality blowers, — 
| thy of your products, 

WO NELTE WHEELS and find out ag — 
| facturers © 
are so popular with manu te _— 
i ed engines, 
stokers, oil burners, air Coo ee 
‘r driers, dust collectors, oriz 
secs air conditioners and ventilating 


apparatus. 


SOL-REX 


REG. U. 8. PAT. OFF. 


nee areas bee - & XS) detente 7“ 
ie HERZOG 


MINIATURE LAMP WORKS nc 


12-23 JACKSON AVENUE LONG ISLAND CITY, N. Y 








556 W. Monroe St. Chicago ome bem 





FEBRUARY 1948 























N-W-L custom BUILT 


























TRANSFORMERS 






















































at co 


to standard types 







st comparable 












































illustrated 


3 KVA 1 oh. 
Transformer 








is 3KVA 
120—240/120 to 150 V 
semi portable 











































































AT RIGHT — Tapped 
Primary 0f200/240V, 
Secondary of 57/85 
V at % KVA. Made 
for DC rectification 
for dry type rectifier. 












































































AT LEFT — 


















































Over 25 years 


| tion, steel & cop 


| 1,2 &3 phases, 


| cycles. 


WINDING LAB 


11 ALBERMARLE AVE. 














Write for Literature 


NOTHELFER 


3 Phase Plate Rectitying 
Transformer 240 /BBY 


at 1212 KVA. Designed fer 
40° rise. 15%4.% Regulation, 


“know how”, 
| built into each transformer. 
Liberal Design in insula- 


per assure 


you of high efficiency, cool 
| . operation and long life. 


In sizes 10 va to 200 kva, 


25 to 400 


ORATORIES 


TRENTON 3, N. J. 


TUBING and SLEEVING, Extrudea 
Plastic 

Brand & Co., William, 
New York 10, N. Y. ‘Turbo. 

General Electric Co., Plastics 
Chemical Dept., Pittsfield, Mass. 

Gusite Div., The Huse Liberty Mica Co 
171 Camden St., Boston 18, Mass 


276 Fourth Ave., 


tone 


Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. ‘*Fibron.”’ 

Mitchell-Rand Insulation Co., 51 Murray 
New York, 7 i ms 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N J 


**‘Natvar.”’ 
National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


New Jersey Wood Finishing Co., Wood 
bridge, N. J. 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington, Boston 7, Mass 
Varfiex Corp., 305 N. Jay, Rome, NY 


**Syntholvar.”* 


TUBING and SLEEVING, BRAIDED 


FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or 
synthetic resin. 
Bentley, Harris Mfg. Co., Dept. M-15, 
Conshohocken, Pa 
Brand & Co., William, 276 Fourth Ave.. 
New York 10, N. Y. ‘Turbo.”’ 
General Electric Co., Plastics Ditv., 
Chemical Dept., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il) 
Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. “‘Irv-O Slot.’ 
Mitchell-Rand Insulation Co., Ine., 5) 


Murray, New York 7, N. Y. “‘Hygrade., 
““Mirac.”’ 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
**Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866 
Toledo 1, Ohlo. ‘‘Fiberglas.’’ 

Varficx Corp., 305 N. Jay, Rome, N. Y. 
“*Vargias.”’ 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30. Pa ““Tuffernell.’ 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 
City, N. J. 

Fansteel Metallurgical Corp., North Chi 
cago, Til. 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 


547—39th, Unton 


UNDERCUTTERS, MICA. 


Undercutters 


See Mica 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 
Barber-Colman Co., 
Brown Instrument Co., 


Rockford, Il) 
4466 Wayne Ave., 


Philadelphia 44, Pa. 

Crescent Valve Corp., 6073 State, Hunt 
ington Pk.. Calif 

Vetuieve Miigluoniug Ou, i198 Duin 
Road. Columbus 16, Ohio 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 4, N V 
(Thrustor). 

Magnatrol Valve Corp., 56 Beekman 
New York, N. ¥ 

Mercoid Corp., 4213 Belmont Ave., Chi 
cago 41, Ill 

Minneapolis- Honeywell Regulator Co. 
2685 Fourth Ave., S., Minneapolis & 
Minn 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk 
Conn 

Westinghouse Electric Corp., P. O Bo 
%68, Pittsburgh 30, Pa. 


VARIABLE VOLTAGE TRANSFORM. 


ERS. See ‘Transformers, Variable 
Voltage. 
VARNISHED FABRICS. See Fabrics 


Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd 
New York 17, N. Y. 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. ‘‘Turbotuf.’’ 
Dolph Co., John C., 1060 Broad, Newark 
2, N. J. ‘‘Chinalak,”’ ‘‘Electrie Lae 

quer,”’ ‘‘Synthite.’’ 

Dow Corning Corp., Midland, Mich 
““Silicone,’’ ‘‘Silastic.’’ 

du Pont de Nemours & Co., Inc., E. 1 
Plastics Dept., Room 137, Arlington 


N. J. 
Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Section RIMA-678 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y¥ 
*‘Glyptal.’’ 


George Co., P. D., St. Louis, Mo. “Pedi 
gree.”’ 
[nsulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 
— Insulator Co., Schenectady 1, N. ¥ 
“Mica.” 


ca. 
Michell-Rand Insulation Co., 


Inc., 5) 
Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass. ‘Thalid.”’ 





VARNISHES, FINISHING. See La 
quer Enamels and Varnishes 


VARNISHES, INSULATING. See Va 


nishes, Compounds and Resins 
V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Radio Co. & 
Paul 1, Minn. “ATR.”’ 
Mallory & Co., Inc., P. R., 
4, Ind 


VOLTAGE REGULATORS. See Keg 
lators, Voltage; Transformers, Var 
able Voltage. 


Indianapol's 


VOLTMETERS. 
VOLUME CONTROLS, RADIO 


Resistors; Rheostats. 


See Instrumente 


See 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave. 
St. Louis 10, Mo. 


WASHERS, BEARINGS. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Spe 
cific Material 
WASHERS, METAL. See Fasteners 

WAXES AND COMPOUNDS 

American Bitumuls Co., 200 Bush, 
Francisco, Calif. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y¥. 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y 

Mica insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Ine., 51 

Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Kand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


Sar 


Detroit 7, Mich 
Conn 


Power Pius Products Co., 
Manchester, 


Rogers Corp., 





WELDING EQUIPMENT 


Crescent Valve Corp., 6073 State, Hunt- 
ington Pk., Calif 

General Electric Co., Section H669-57, 
Apparatus Sect., Schenectady 5, N. Y¥. 
(Are.) 

Lincoln Electric Go., Dept. 896, Cleveland 
1, Ohio (Are) 

Taylor-Winfield Corp., Warren, Ohio 
(Resistance) ““ENB.”’ 


Westinghouse Electric Corp.. P. O. Bex 
2025. Ruffalo 5, N. Y. (Flexarc) 


WHEELS. ALUMINUM, IRON, PLAS 
TIC, RUBBER 


Market Forge Co., 84 Garvey, Everett 
40, Mass 

WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monee. 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin. Torriog- 
ton. Conn. “Airotor.’’ 

WIRE FORMS 

Accurate Spring Mfg. Co., 3811 W. Lake, 
Chicago 24, Ill 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol. Conn. 

Cuvahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co.. William D. (Div. Associated 
Spring Corp). 1800 Clybourn§ Ave., 


Chicago 14, Ti. 
Hubbard Spring Co., M. D., 525 Central 
Ave.. Pontiac 12, Mich. 
Hunter Pressed Steel Ce.. Lansdale, Pa. 
Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, TL 
Raymond Mfg. Co., Div. 
Corp., Corry, Pa. 
Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohie 
U. 8. Steel Wire Co., 7800 Finney Ave., 
CMeveland 5, Ohiec 


WIRE INSULATING MACHINERY 
Namos Insulating Machinery Co., 5 Beck- 
man, New York 7, N. Y. 


WIRE MAGNET 


“Associated Spring 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y¥ 


Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich., 


Inc., Water- 


“‘Formvar,”’ ‘‘Vega Chromoxide.’’ 

Essex Wire Corp., Fort Wayne 6, Ind. 
**Extra-Test.”’ 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. ¥. 
“Formex.”’ 

Hudson Wire Co., Winsted Div., Win- 


sted, Conn. 


ELECTRICAL MANUFACTURING 












pe j SELECTED TERRITORIES ARE AVAILABLE FOR QUALIFIED REPRESENTATIVES 








THE GREATEST INNOVATION 
IN ELECTRICAL CONNECTIONS 


At Last 
ILSCO NEUTRAL BARS 


70, 125 and 225 ampere 


-— a 
ae ee 





Write today for NEATER @ MORE COMPACT 
details and 
jf8-base BETTER CONNECTIONS 
“aaa ECONOMICAL @ APPROVED 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI, OHIO 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 












Modern plant equipped to 
produce accurate work in 
all metals. 









Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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BARBER-COLMAN COMPANY * ROCKFORD, ILLINOIS 


"I'll keep em from, 
jumping, the gun!™ 


oa 


V0 i a 


TIME DELAY assures SAFETY 
Wherever time delay (from a fractional second to 
minutes) is needed, AGASTAT performs efficiently 
and at low cost. At busy highway intersections 
AGASTAT is used to show a RED light to both in- 
tersections. This time delay is the safety factor that 
prevents accidents when traffic tries to “jump the gun.” 


AGASTAT 


ELECTRO PNEUMATIC TIME DELAY RELAY is instantane- 
ously recycling. It lends itself to a wide variety of applications, 


May we send you illustrated folder and complete details? 
= AY G’ aS 
AMERICAN GAS ACCUMULATOR COMPANY 
1030 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 











LAMINATION 
eee 


The four-station sectionally ground rotor and stator lamina- 
tion die shown here is typical of Crescent precision work. 
Motor and electrical parts manufacturers all over the country 
use Crescent lamination dies. Crescent supplies dies either 
from your blueprint specifications, or will design dies from 
your part prints. An illustrated folder—‘‘Specialists in Pre- 
cision’’—is available on request. Write for your copy today. 


TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Mich. 


Have you mailed in 
your literature requests ? 


@ Before you put this issue aside, be sure 
to scan the manufacturers’ new printed matter 


offerings reviewed on pages 153-154. You'll 
probably find at least several booklets or tech- 
nical bulletins that deal with materials or com- 
ponents of specific interest to you. Just indi- 
cate the ones you want on the handy post card. 
The publishers will be glad to pass on your 
requests to the manufacturers promptly. 


, ae 


ELECTRICAL FITTINGS 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 


| Rockbestos Products Corp., #42 Nicoll 
New Haven 4, Conn. 

Koebling’s Sons Co., John A., Trenton 2, 
N 

Dept. EM, Rome, 


. a 
Rome Cable Corp., 


| WIRE, NICKEL. 


WIRE, RESISTANCE 
Boston Insulated Wire 
Dorchester 25, Mass. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. ‘‘Ad- 
vance,”’ ‘‘Chromax,”’ ‘Nichrome.’’ 
Hoskins Mfg. Co., Detroit 8, Mich. 
“‘Chromel,’’ ‘‘Copel.”’ 

Jellif? Mfg. Co., C. O., Dept. L-202, 
48 Pequot Koad, Southport, Conn. 
Kanthal.’ 


See Nickel 


& Cable Uv., 





See Nickel 


| WIRE, SILVER. 
Silver. 


WIRE STRIPPERS. 
Wire. 


WIRE, TUNGSTEN. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn 
Anavonda.”* 
American Steel & 
Ohio 
Anaconda 
Broadway, 
Bridgeport Brass Co., Bridgeport 2, Conn 

Bristol Brass Corp., 
vormusen Wire s., lnc, 


Bristol, Conn. 
How, 
New York 7, N. Y. ‘*Corwico."’ 


Silver; 
See Strippers, 


See Tungsten 


Wire Co., Cleveland, 


Wire & Cable Company, 25 
New York 4, N. Y. 


Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. ““‘Turbotherm” (T 

Collyer Insulated Wire Co., 245 Roosevel: 
Ave., Pawtucket, R. 1. (ABCT) 

Cornish Wire Co., Ine., 15 Park Row 
New York 7, N. Y. “‘Corwico”’ (BT) 

Electric Auto-Lite Co., Port Huron, Mich 


(AB) 
Essex Wire 


(BT) 

Federal Telephone and Radio Corp.. Deps 
F-416, 67 Broad, New York 4, N. 
“Intelin’” (TX) 

General Electric Co., Section A50-122, 
Appliance and Merchandise Dept., 
Bridgeport 2, Conn. ‘Flamenol,” 
**Formerx,’’ “Glyptal,”’ “Versatol’ 
(ABCX) 

Lewis Engineering Co., Naugatuck, Conn 
(A 

National Electrie Prod, Corp., Pittsburgb 
30. Pa (A) 

Okonite Co., Hazard Insulated Wire Works 
(Tape Div.), Passaic, N. J. 

Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. “Dread 


naught” (BT) 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. (TX) 

Plastic Wire & Cable Corp., 405 E. Main 
Jewett City, Conn. (TX) ‘“‘Plasticon.’ 

Radix Wire Co., 2800 E. 55th, Cleveland 


Ohio. 
Rockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. (AT) 


Roebling’s Sons Co., John A., Trenton 2 
N. J. 
Cable Corp., Dept. EM, Rome, 


Corp., Fort Wayne 6, Ind 


Rome 


10 Park 
Electrie Auto-Lite Co., Port Huron, Mich 


N. ¥. (BT) 
Flexo Wire Co., 70 W. First, Osweas 
N. ¥. (Flexible Braid) Royal Electric Co., 


. 7 AB) 
General Electric Co., Section H669-57 ( Co., 198 
Apparatus Dept., Schenectady 5, NY Surprenant Electrical Insulation ae, 
Aud Wire C Ww d Di Winsted Washington, Boston 8, Mass. (T? 
udson re Co., Winste v., n United States Rubber Co., 1230 Avenue 


Conn, ie v 
ing’ of the Americas, New York 20. N. ¥ 
— ‘“‘Ru-Laytexr” (BT) 


a. 
ee oe. WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


Scovill Mfg. Co., Waterbury 91 
WIRE AND CABLE, INSULATED WORMS AND WORM WHEELS. 
Gears and Pinions. 


Asbestos (A) 
Rubber (B) 

WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits 


Varnished Fabric (C) 

Thermoplastic (T) 
YARNS, BRAIDING & SERWNG. See 

Fabrics, Insulating. 


Inc., Pawtucket, R. I 


Sons Co., John A., Trenton 


Rome Dept. EM, Kome 
XN 
Conn 


See 


Coaxial Cable (xX) 
New Haven, Conn. (BT) ‘“Acewire’’ 
American Electrical Heater Co., Detrot 
2, Mich. (B) ZINC 
American Steel & Wire Co., Clevelana 
**Amerclad & Refining Co., 120 Broadway, N. Y.., 
*“‘Ampyrol.”” “‘USS’’ (ABCT) N. Y. 
Anaconda Wire & Cable Company, New Jersey Zine Co., 160 Front. New 
Broadway, New York 4, N York 7, **Horsehead."* 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 


Accurate Insulated Wire Corp., 28 Fo: 
Federated Metals Div. American Smelting 
hio. **Amerbestos,”’ 
@ Personnel and Positions Available 


REPRESENTATIVE WANTED 


| Experienced, for active representation of company manufacturing 
| Vitreous Enameled Round Power Rheostats and Tubular Rheo- 
|stats. Reply with references and names of other companies rep- 

Rex Rheostat Co., P. O. Box 232, Baldwin, L. L, 


resented. 


New York. 
WANTED: DESIGNS AND “KNOW-HOW” 


Australian "phone mfr., research lab, and 
dising organization jointly interested in 
designs and “know-how” on royalty basis. Household appliances, 
simple electrical devices, and mechanical items preferred. Tool 
room, machine shop, production facilities, high-vacuum technique, 
{chemical lab, and extensive mechanical-electrical precision meas- 
| urement and test equipment available. Principals visiting U. S. A. 
|shortly. Preliminary correspondence invited. Address AUSTRA- 
|L IANS, Box F-117. 


MICHIGAN DISTRIBUTION FACILITIES 


| Large ($100,000.00 net worth) Sales Engineering firm established 

Detroit 1936 located in own modern 5,000 square foot building 
|central section Detroit desires a product or line of products to 
| be stocked, displayed and sold to Michigan users. Present annual 
|average sales volume $2,500,000.00. Excellent space facilities for 
modern and complete demonstration and display rooms. Manu- 
facturers are invited to write Box F-118 


distributing-merchan- 
purchasing American 
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De your motor requirements call for the het Kn.. 
Commutators! 





SEND FOR 
LATEST 
CATALOG 


THE KIRKWOOD CO 












ci 


KIRKWOODCOMMUTATORS 
i 


THERE IS A 
REPRESENTATIVE 
NEAR YOU 


MUTATORS 





UTATOR COMPANY  ... 1345 CARNEGIE AVE. ... CLEVELAND 15, OHIO 











These are standard Aerovox 
items—fully engineered; tried- 
tested-proven construction; 
available at any time — and 
on time. 


@ Name the voltage. These 
Aerovox capacitors will 
handle it. Units shown are 
but two of large group for 
special high-voltage research 
project. Rated at 125,000 volts 
for single units, 250.000 volts 
for two in series. 


Wa ZO). 


PE ETE 


Let us quote on your capaci- 
tance needs! 






INDUSTRIAL APPLICATIONS 
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FOR RADIO-ELECTRONIC AND 





Now Available to 
New Customers 








“/ranrpormer Data 


Developed out of 38 Years of Building a Line and a Reputation 


Production facilities of this company, now a division of 
Magnaflux Corporation, permit reasonable deliveries on 
a wide range of transformers — particularly those from 
Y% to 25 K.V.A. in rating, with voltages up to 600. We 
are known among a group of discriminating customers 
for quality proved by outstanding performance. Com- 
plete specifications including information about cases, 
terminals, impregnation, regulation and use should be 
furnished to speed handling your inquiry. Write for the 
new catalog. 


B. F. MILLER TRANSFORMER COMPANY 


BOX 568, TRENTON 4, NEW JERSEY 
(Division, Magnafiux Corporation ) 


2 
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UNRETOUCHED PHOTO ETCHED CUTAWAY 
HOLO-KROME SOCKET HEAD CAP SCREW 


QUALITY 


Exclusively Holo-Krome! Continuous Fibres 
running from end to end — uninterrupted, 
unbroken and unsevered! Accomplished ex- 
clusively by the Holo-Krome patented method 
INTERNAL WRENCHING of Completely Cold Forging and sold through 
Holo-Krome Industrial Supply Distributors 
under the registered trade mark name “FIBRO 
FORGED” Socket Screws. . . . Specify “Holo- 
Krome” and get these guaranteed unfailing 


performance Socket Screws. 
. THE BETTER 


FASTENING METHOD THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. U.S.A. 


HOLO-KROME 


INTERNAL 


SOCKET SCREWS 


WRENCHING 


ALL, 
STRIPPER BOLT PIPE. PLUG 
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Accurate Spring Mfg. Co. 
Acme Electric Corp. 
Acme Wire Co. 
Aerovox Corp. 
Aircraft-Marine Producte, Ms giews cs 

Air Express Div., Railway Express, Inc. 
Airmec International, Inc. . a ae ; 
Akron Porcelain Co. 130, 


pO 19, 
Allen Mfg. Co., The 

Alliance Mfg. Co. 

Allied Control Co., Ine ee 
Aluminum Ce. of America 163, 210, 


American Brass Co., The - : 41, 
American Gas Accumulator Co. 


American Relay & Controls, Inc. 

American Screw Co. ................ 119, 
American Smelting and Refining Co. 
American Steel & Wire Co. ..50, 51, 


American Television & Radio Co. 

Amperite Co. wh es 
Anaconda Copper Mining o.. fon 4l, 
Armstrong Cork Co. 

Associated Spring Corp. 

Automatic Electric Mfg. Co. 


Baer Co., N. 8. 

Baker & Co., Inc. 
Barber-Colman Co. 
Barnes Co., Wallace 
Barnes-Gibson, Raymond 
Bay, Inc. 

Bear Manufacturing Co. 
Belden Mfg. Co. 

Bentley, Harris Mfg. Co. 
Benwood-Linze Co., The 
Biwax Corp. 

Boonton Molding Co. 
Brainin Co., C. 8. 
Bridgeport Brass Co. 
Bristol Brass Corp., The 
Buffalo Bolt Co. a 
Bunting Brass & Bronze Co., The 
Burlington Instrument Co. 


Callite Tungsten Corp. 

Cambridge Thermionic Corp. 
Camcar Products Co. ; ; 
Cannon Electric Development Co. . 
Carnegie-Illinois Steel Corp. . 
Central Screw Co. . pewter 
Ceramic Specialties Co., The . 
Chace Co., W. M. 

Chase Brass & Copper Cn. Inc. 
Chicago Molded Products Corp. ...... 
Chicago Rivet & Machine Co. . 
Chicago Transformer Corp. 
Clarostat Mfg. Co., Ine. easton 
Colonial Insulator Co., The ..........234, 
Columbia Steel Co. . 50, 51, 175, 
Consolidated Molded Prod. Corp. 
Continental Screw Co. ..... = 119, 
Cornell-Dubilier Electric Corp. ......... 


Corbin Screw Div. of American Hardware 
Corp. Skate vais xian 60 


Coto-Coil Co., Inc. ictal 
Crescent Tool and Die Co. ... 


Dano Electric Co., The 

Davis & Co., Dean W. hy 
Dayton Rubber Co., The .. os 
Delco Preducts Div., General Motors ‘Come. 
Denison Engineering Co., The 

Detroit Power Screwdriver Co. ..... 
Dial Light Co. of America, The . 
Dinion Coil Co., Inc. . 
MOY Gg UN Gh ioe sca ve ccs eecesens 
Dongan Electric Mfg. Co. 
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206 
289 
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128 
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167 
162 
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260 

68 
195 
213 
174 
140 
156 

54 
148 


Dow Corning Corp. : 142 
Driver Co., Wilbur B. ; Pies 179 
Driver-Harris Co. : ‘ 53 
Duplan Corp., The ib salons ee 253 
Durakool, Inc. 225 
Durez Plastics & Chemicals, Ine. 249 
Dykem Co., The aie 279 
Eastman Kodak Co. 155 
Eaton Manufacturing Co. . vant 211 
Eicor, Inc. ectaw< arate 11 
Eleo Tool & Screw Comm: cer ; 119 
Electric Auto-Lite Co., The ; 72 
Electric Indicator Co. : y 285 
Electric Motor Corp. . ga tao 172 
Electric Specialty Co. 176 
Electrical Assemblies, Inc. os 280 
Electricoil Transformer Co. ........ 212 
Electro Switch Corp. aed te Sata 08s ha 273 
Electronic Rectifiers, Inc. ........... 283 
Elekraft Mfg. Co. 285 
Fairbanks-Morse & Co. 207 
Fairchild Camera & Instrument Co. ps 156 
Fansteel Metallurgical Corp. ...... 151, 235 
Federal Bearings Co., Inc., The ....... 209 
Federal Electric Products Co. . ‘ 238 
Federated Metals Div., American Smelting 

& Refining Co. 135 
Felters Co., The 7 240 
Fenwal, Incorporated ‘% iswete Revel 
Follansbee Steel Corp. ; aie 281 
Frenchtown Porcelain Co. 176 
Gair Company, Inc., Robert 24, 25 
Garlock Packing Co., The ............. 144 
Gaylord Container Corp. ... soa 252 
ee ee 35 
General Ceramics and Steatite Corp. . 180 


General Electric Co. 14, 15, 28, 57, 131, 138, 145 
General Plate Division, Metals & Controls 


See ee twee « Uae beddeeeces 36 
George Co., The P. D. fe SEVER Tos sees 147 
Gibson Co., The William D. ... “ns 191 
Gits Brothers Mfg. Co. caer ane a 184 
Goodrich Chemical Co., B. F. er s 
Gramer Co., The Ee eae ees oceans ai er on 
Guardian Electric 121 
HPL Manufacturing Co. = 178 
Hansen Mfg. Co., Inc. . vnc Calat ae 273 
Harper Co., The H. M. gata 119 
Hart Mfg. Co., The sine 134 
Haydon Co., The A. W. 4 aus see ee 
Haydon Mfg. Co., Ine. seeinivsean 277 
Hazard Insulated Wire Works, Division of 

NG PSK is ans ccntneh Ceaeke 287 
Heinemann Electric Co. i és eee 48 
OE ee eer Tee 225 
Herzog Miniature Lamp Works -<nkannie 289 
Heyman Mfg. Co. ‘ cae ee 
Hollingsworth & Vose Co. .. opin eat > 
Holo-Krome Screw Corp., The ........ . 294 
Hoover Ball & Bearing Co. ............... 254 
Hoskins Mfg. Co. 6 ack 3 tina’: arte a 247 
Hubbard Spring Co., M. D. .............. 134 
Hydraulic Press Mfg. Co., The .......... 141 
Geet Sn@estrion, Bae. .. «0. ccccviscen 186, 264 
Illinois Electric Porcelain Co. ............ 234 


Ilsco Copper Tube & Products Co., Inc. ... 291 


Imperial Tracing Cloth ........... wig ade aoc 
Industrial Timer Corp. .................. 158 
Insulation Manufacturers Corp. .......... 4 
International Nickel Co., Inc., The ...... 241 
International Screw Co. .............5... 119 


Irvington Varnish & Insulator Co. .... 






Jack & Heintz Precision Industries, Inc. 
Janette Mfg. Co. 
Jelliff Mfg. Corp., The C. O. 

Jones Division, Howard B. Cinch Mfg. 


Corp. 
Kester Solder Co. .140, 
Keuffel & Esser Co. 192, 


Kirkwood Commutater Co., The 
Knox Porcelain Corp. 

Krueger & Hudepohl . gy 
Kuhn & Jacob Molding and Tool Co. 
Kurz-Kasch, Inc. 


Lake Erie Engineering Corp. 30, 
Lamb Electric Co., The 

Lamson & Sessions Co., The .. 

Leach Relay Co. ‘ 

Lewis Engineering Co., The 

Lewis Spring & Mfg. Co. . 

Linden & Co., Inc. 

Lord Mfg. Co. ; 

Louthan Mfg. Co., The P 234, 
Lyon Metal Products Co. 


Maas & Waldstein Co. 

Madison-Kipp Corp. 

Magnafiux Corp. 

Mallory & Co., Inc., P. R. 70, 
Master Electric Co., The 
McGill Manufacturing Co., Inc. 

Mercoid Corp., The 

Mica Insulator Co. ea . 46, 
Midwest Molding & Mfg. Co. aa 
Milford Rivet & Machine Co., The o ae 
ee I OG nis So nckesssccwasees 


Miller Transformer Co., B. F., Div. of 
Magnaflux Corp. ; 


Minneapolis Honeywell ae 
Mitchell-Rand Insulation Co., Ine. 
Monsanto Chemical Co. 32, 


National Acme Co., The 
National Carbon Co., Inc. + 
National Electric Controller Co. ....... 


mneer Electrical Mematastases Assoc., 
:; 


National Electric Prod. Com. 

National Formetal Co., Inc. 

National Lock Co. ; 

National Lock Washer Co., The . 

National Screw & Mfg. Co., The 119, 
National Vulcanized Fibre Co. . ; 

New Departure Div General Motors Corp. 
New England Screw Co. 

New Jersey Porcelain Co. 

New Jersey Wood Finishing Co. 

New Jersey Zinc. Co., The 
Norma-Hoffmann Bearings Corp. 

North American Electric Lamp Co. 
Nothelfer Winding Laboratories . 


Oakite Products, Inc. 

Ohio Carbon Co., The 

Ohio Electric Mfg. Co., The 
Okonite Co., The 
Overly-Hautz Co., The ; , 
Owens-Corning Fiberglas Corp. .......256, 
Ozalid Div., General Aniline & Film Corp. 


Paper Manufacturers Co. 
Paramount Paper Tube Co. .. 
Parker-Kalon Corp. 
Pawtucket Serew Ce. ..............0008: 
Peerless Electric Co., The ............... 
Penn Rivit & Machine Co. .............. 
Pesco Products Div., Borg-Warner Corp. 
RS CMMs i wrei's ae emiid bet deeasweeces 
Phillips Control Corp. ................... 
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50, 51, 175, 203 
Thomas Steel Co., The rere ie 
Phillips Screw Mfgrs. 119, 205 Russell, Burdsall & Ward Bolt & Nut Co. 119 Thompson-Bremer & Co. ..» 263 
Plaskon Div., Libbey-Owens-Ford Glass Co. 23 Russell Electric Co. ... 157 Tinnerman Products, Inc. ST Te 
Plastic Wire & Cable Corp. 164 Ryerson & Son, Inc., Joseph T. 138 Titanium Alloy Mfg. Co. ..... 16 
Porcelain, Electric Porcelain Section of Trico Fuse Mfg. Co. ......... 289 

The National Electric Mfgrs. Assoc. 234 Triplett Electrical Instrument Co. ‘ 63 
Porcelain Products, Inc. 234 SKF Industries, Inc. ... 56 


< + Scintilla Magneto Div., Bendix Aviation 
Potter & Brumfield Sales Co. 44 Corp. 152 United-Carr Fastener Corp. 276 
Precision Paper Tube Co. 160, 279 


: Scovill Mfg. Co. 119 United States Steel Export Co. 50, 51, 175, 203 
Progressive Mfg. Co., The 196 Scruggs Co., The Loyd 52 United States Steel Wire Spring Co. ... 286 
Pyramid Products Co. 267 Seymour Mfg. Co., The .. 239 Universal Clay Products Co., The 214, 234 
Shakeproof, Inc. 119, 228, 229 
Sherman Mfg. Co., H. B. <ales 292 Valley Electric Corp. Piiddawales 271 
Quadriga Mfg. Co., The Sherwin-Williams Co., The 133 Veeder-Root, Inc. . , haan 9 

Signal Engineering & Mfg. Co. onan 


Skinner Electric Valve Division, The . ‘ 
Skinner Chuck Co. 188 Wagner Electric Corp. , 18 


RAE Motor Corp. § Smith Mfg. Co., Inc., F. A. 123 Waldes Kohinoor, Inc. 

R-B-M Div., Essex Wire Corp. Southington Hardware Mfg. Co., The 119 Walker Co., George 

Radio Corporation of America Spencer Thermostat Co. 245 War Assets Administration 

Radix Wire Co. Sponge Rubber Products Co. 40 Ward Leonard Electric Co. 

Rajah Co., The : ; Square D Company ; 234 Wenco Mfg. Co. .. ; 

Raymond Mfg. Co. Stackpole Carbon Co. ; 21 West Bend Equipment Corp. 

Reading Screw Co. Standard Electrical Products Co. 150 Western Felt Works 

Redmond Co., Inc. : Standard Pressed Steel Co. 279 Westinghouse Electric Corp. 

Reliable Spring & Wire Forms Co., The Standard Transformer Co, The 187 Back Coven, 66, 
Reliance Electric & Engineering Co. Stanley Tools 166 West Virginia Pulp & Paper Co. 
Reuland Electric Co. Star Porcelain Co., The 234 Weston Electrical Instrument Corp. . 
Revere Copper & Brass, Inc. Steel Co. of Canada, Ltd. 2 

Richardson Co., The 3 Sterling Bolt Co. 119 Whistler & Sons, Inc., Ss. B. 
Riverside Metal Co., The f Sterling Electric Motors 37 Wilson Co., The H. A. 

Rockbestos Products Corp. Steward Mfg. Co., D. M. 275 Wirebound Box Mfgrs. Assoc. 
Roebling’s Sons Co., John A. Stronghold Screw Products, Inc. 119 Wire Stripper Co. 

Rogan Brothers Strom Steel Ball Co. 269 Wetvertne Bat Co. 

Rogers Corp. Struthers-Dunn, Ine. 22 Wrought Washer Mfg. Co. 

Rome Cable Corp. Stupakoff Ceramic and Mfg. Co. 217 

Rumac Mfg. Co. i Superior Steel 55 Zenith Electric Co. 


TIMING MOTORS 
BY 
A. W. HAYDON 
LOW CURRENT — HIGH IMPEDANCE 
MATCHED TO RECEIVING TUBES 


New series 6300 motors are now available for operation in the 
plate circuit of receiving tubes. Special winding has approximately 
7000 Ohms running impedance and draws only six milliamperes at 
45 Voits D.C. 

These A. W. Haydon motors open new fields in electronic and 
control applications. Speeds 1800 RPM down to 3 revolutions per 
hour. Available also in A. W. Haydon's Interval and Repeat Cycle 
Timers, Time Delay Relays, Elapsed Time Indicators, etc. (Standard 
windings normally 41/2 to 32 volts, 65 MA.) 

Write Today for Catalog Sheet of 5300 Series Standard D.C. Tim- 
ing Motors and Special Bulletin on 6300 Series Low Current Motors 
described above. 


PREFERRED WHERE PERFORMANCE IS PARAMOUNT 


She 


\. W-AYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design ond Manviacture of Electrical Timing Devices 
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